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THE EFFECT OF EMOTIONAL REACTIONS

UPON RETENTION

INTRODUCTION

The question involved in the present paper
is but one phase of the general problem of retroactive
inhibition. This concept originated with Miller and
Pilzecker (19) who found in their extensive investiga-
tion of the phenomena of memory (1892-1900) that the
interpolation of certain forms of activity between
learning and recall seemed to interfere with the repro-
duction of the original material, i.e., that it seemed

to accelerate the forgetting process. Sinece their work

a number of studies have been made dealing with different

phases of the problem. Factors determining or influ-
encing the degree to which the interpolated material
interferes with the recall, relearning, or recognition
of the original material have furnished the problems
for the majority of these investigations., The faetors
so studied include (1) the similarity of original and
interpolated activities, (2) the effeet of the temporal
position of interpolation, (3) the degree of learning,

(4) the effeet of practice, (5) the conditions of



learning, (6) the length of the series, (7) the rdle

of individual differences, (8) the effeet of difficulty
of interpolation, (9) the relative susceptibility of
rets and human subjects to retroactive inhibition, and
(10) forward reference vs. retroactive effects.

The purpose of this paper is to review the
literature, to give the present status of each of
the problems enumerated above, and to present an
experimental study on a further problem, i.e., the
effect of emotional reactions, as the iﬁterpolated
activity, upon retention.

Skaggs (25) has suggested that this factor
be designated as emotional retroaction, thus allowing
a stricter definition of the general concept of retro-
active inhibition. However, since the term retroactive
may be rather misleading as a descriptive term, the
writer prefers to use the more accurate term of emo-
tional interference. This term has no necessary im-
plication of a backward reference, but rather refers
definitely to the experimental conditions in which

retention is tested after an emotional disturbance.



HISTORICAL REVIEW

"~ Studies of Retrozctive Inhibition with Human Subjects.

Miiller and Pilzecker (19).

Miiller and Pilzecker devoted a section of
their monogfaph to the déscription of a series of ex=-
periments which were designed to show that the intro-
duetion of mental work immediately succeeding the learn-
ing of a list of nonsense syllables interfered with the
later memory for that list.

Their apparatus consisted in a l2-sided prism

which revolved behind a metal screen in which was an
adjustable slit. A strip of paper on which were writ-

ten 12 syllables was placed around the revolving prism.
The Hipp chronoscope and a lip key were used to record
the reaction time for reeall. Both the right associates
and the savings methods were used. In the case of the
five experiments with the former method the results

were secured from tests with two sets of lists. These
tests differed only in the manner in which the interval
between learning and recall was used. For the one test

the subjeect was left entirely free for this interval,



while in the interval in the other test he engaged in
some form of mental aetivity, "work," such as learning
another list or studying pictures for an Aussage test.
The original data are presented by Miller
and Pilzecker in a series of short summaries. Tolman
(26) has gone over all these data and in his excellent
historical summary has presented the exact conditions
and results of these early experiments. The following
tables are revised slightly from those found in his
paper. Here "Exp." represents the number of the ex-
periment as given by the authors, "n" refers to the
numbeq of syllable pairs used in each test; "R" indicates
that part of the experiment in which the rest interval
was used; and"™W", that in which the work interval was

used. The column headed "RL" presents the number of

repetitions given for the'original learning; "%R" shows
the percentage of correct responses made on the test,

and the "Time" column gives the reaction time of response.
Only one subject was used in each experiment. (Thése
captions will be used in this manner throughout this
paper where the right associates method was used in the

original investigation. An attempt has been made to



present the essential conditions and results in a uniform

manner in all the tables, hence the tables are not in the
original form.)

Using both time and percentage of correct re-
plies as criteria, there is evidence in these results

as shown in Table 1 of greater inhibition for the lists
followed immediately by work than for those followed
immediately by rest. In Experiment 34 1t will be noted
that both intervals were used for work, but in the first
test (Wy) the work followed six minutes after the learn-
ing, while in the second (Wz) it followed immediately
(in 17.6 seconds) after the learning. The results of
this experiment show that the loss is greater when

work follows immediately after learning than when it
follows after an interval of rest.

For the experiments in which the savings
method was used Table 2 shows the experimental condi-
tions and results. The last column (R. Rel.) in this
case shows the average number of repetitions necessary
for relearning. "n" stands for the number of lists

used.



Table 10
EXp. n
3l(a)R 14
W
31(b)R 72
w
32 R 162
W
33 R 72
W
34 Wl 144
Wy
35 R 108
W

Conditions and Results of Miller and Pil-
zecker's Experiments 31-34.

Time
Interpolated Interval RL %R (Sigma)
6 min. rest 8 48 2400
34,4 sec, rest, study new ser-
ies 68,8 sec.; 6 min. rest 6 23 3750

24 hr. Rest followed by

usual activities 16 36 3460
24 hr., Rest 1 min.; study

new series 2 min. 1l7.6 sec.;

usual aetivities 16 32 3660

8 min. rest Le 59 3070
17.8 sec. rest; study new '

series 1 min. 46.8 sec.;

rest 8 min. 12 27 35230

8 min. rest 6 T2 2090
27 sec. rest; study new

gseries 1 min. 12 sec.;

rest 8 min. 6 43 2260

6 min. rest; study new ser-

ies 1 min. 48 sec.; rest 10

min., followed by other

activities 12 49 3000

17.6 sec, rest; study new
geries 1 min, 48 sec.; rest
lo min. 12 28 2760

8 min. rest | 8 56 2940
2 min., Aussage test; 6
min. rest 8 24 2950



Table 2. Conditions and Results of Miller and Pil-
zecker's Experiments 36-37.

EXDp. n Interpolated Interval RL
36(a)R 8 4 min. rest; other lists; 10
min. rest (30 min. in all) 5
] Study new list; 4 min. rest;
other lists and rest; 10 min.
rest (30 min. in all) 5

36(b)R 32 4 min. rest; other lists and
rests; 5 min. rest 4
w 1 min. 20 sec. study new list;
other lists and rests; o5 min.
rest (15 min. in all) 4

o7 R 4 min. rest; other lists and
rests; 5 min. rest b
W Aussage test 2 min.; 4 min.
rest; other lists and rest;
5 min. rest (15 min. in all) 5

R.Rel.

1l.25

13.00

6.6

748

4,9

8.0

Again the poorer records as measured by the number of

trials necessary for relearning are made after
intervals. From the results shown in Tables 1
number of general conclusions were drawn. The
important of these are:

1. The results seem to indicate the
of retroactive inhibition.

2, Under ordinary circumstances the

the work
and 2 a

more

presence

effect
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is weaker when the interpolated work is done after six
minutes rest than when it is done immediately after
the learning.

%, The results in the experiment where the
Aussage test was used as the interpolated activity
seem to indicate that similarity or dissimilarity of

the original and interpolated activities is not an

important factor in determining the degree of inhibition.

Heine (7).

The second major study of the problem of
retroactive inhibition was carried on by Rosa Heine,
a student of Mller, in 1910, Her problem was to de-
termine whether or not retroactive inhibition played
a part in recognition memory similar to that which
Miller and Pilzecker had found in recall memory; she
21so wished to repeat the experiments of Miller and
Pilzecker on recall memory and to discover new prin-
ciples, if possible.

In a series of 19 experiments with recognition
memory no evidence was found of inhibition. Fourteen
experiments were then conducted on recall memory, with

results very similar to those of lMiller and Pilzecker.



Her methods were but slightly different from theirss

for the original learning series of 16 nonsense syl-
lables instead of 12 were used; and in Experiments 15
and 16 eight four-place numbers were used. Table 3
summarizes the conditions and results for the first

four of these experiments.

Table 3., Conditions and Results of Héine's Experiments

13=16.
Exp. n Interpolated Interval RL %R Time
(Sigma)
15 B 126 8 min. rest 8 17.5 2445
W 2 min, Aussage test; rest A
6 min. 8 6.4 3503
14 R 108 8 min, rest 10 57.4 1395
W 2 min. Aussage test; rest
6 min, 10 36.1 1557
15 R 72 90 min.: rest 6 min.;
. other activities 12 36.1 2450
W 90 min,: study new series
4 min.; other actitivies 12 9.7 2837
16 R 24 hr.: 6 min, rest; other
activities 15 377 2123
W 24 Hr.: 4 min. study new

series; other activities 15 35.4 2987
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Both the record of correct responses and the reaction
times again give evidence of more inhibition for the
work series.

Heine next turned her attention to the pro-
blem of discovering whether or not retroactive inhibi-
tion not only plays a part in association between sue-
cessive syllables, but also in associations within the
syllables. To test this she conducted a series of five
experiments, using a procedure similar %o that used
before, except that the final test consisted in the
presentation of two letters of each syllable, the sub-
ject being required to supply the third letter. The
conditions and results of these experiments are shown
in Table 4. The data seem to show that associations
within the syllables, as well as the associations be-
tween the separate syllables, are weakened by the in-
terpolated activities.

Tive of Heine's 14 experiments on recall
memory dealt with the problem of whether or not strong-
ly impressed associations are relatively less affected
by retroactive imhibition than weaker ones. In this

group of experiments four lists were learned each hour.



Table 4.
EXp. n
17 R 216

W
18 R 216

W
19 R 216

W
20 R 144

W
b 216

W

T

Conditions and Results of

17-21.
Interpolated Interval

9 min. rest
% min., study list of 8
4-place numbers; 6 min.

9 min. rest
% min. study list of 8
4-place numbers; 6 min.

9 min. rest
% min. study list of 8
4-place numbers; 6 min.

9 min. rest
% min., study list of 8
4-place numbers; 6 min.

9 min. rest
3 min. study list of 8
4-place numbers; 6 min.

Heine's Experiments

RL %R Time
(Sigma)

8 48,6 2799
rest 8 35.2 5443

12 575 1993
rest 12 27.6 2940

8 73.6 170%7
rest 8 56.9 1993

10 327 5935
rest 10 15.9 5601

12 47.7 3784
rest 12 38.0 4237

These lists were designated R, W, r, and wo The R and W

lists differed from the r and w lists only in that

they were given a greater number of repetitions and

were recalled after a greater interval of time. The

conditions and results of the three of these experiments

in which the right associates method was used are shown



Table 5.
Exp. n
29 R 108

W

r

W
92 R 144

W

r

W
22 R 108

W

r 108

w

in Table 5.

was used gave results as shown in Table 6.

S1Bw

Two experiments in which the savings method

Conditions and Results of Heine's Experiments

29, 32 and 33.

Interpolated

Interval

24 hr,: 10 min. rest
9 min. study new series;
6-7 min. rest

9 min. rest
3 min. study
6 min. rest

30 min. rest
d min., study

8 min., rest
8 min. study

24 hr. rest
S min. study

8 min., rest
2 min. study

new series;

pictures;

pictures;

pictures;

pictures;

rest

rest

rest

rest

6-2
6=2

25
25

25
25

10
10

R%

62.0
66,2

704
2l.1

22.2
20.2

17.5
6.4

The results obtained by the use of both

Time
(Sigma)

2406
4013

1939
2683

5085
516l

2445
3505

2030
1946

1395
1557

methods indicate greater inhibition for the more weakly

impressed lists.

The findings of all of Heine's



Table 6.

Exp.
30 R

31 R

experiments may be summarized briefly as follows:

nition memory there is no evidence of retroactive

inhibition.

24

=13=

50=-31.

Interpolated Interval

90 min.: rest and other
activities

90 min.: 9 min. study new
list; rest and other acti-
vities

90 min.: rest and other
activities

90 min.: 3 min. study new
list; rest and other acti-
vities

90 min.: 1rest and other
activities

90 min.: 3 min. study new
list; rest and other acti-
vities.

90 min.: rest and other
activities

90 min.: 3 min. study new
list; rest and other acti-
vities

12

12

Conditions and Results of Heine's Experiments

R.Rel,

2.2

25.2

21l.2

22.2

24.2

25¢3

20.3

22D

In the 19 experiments dealing with recog-
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2, In the four experiments dealing with the
problem of recall memory the findings of MUller and
Pilzecker are substantiated.

3. The five experiments dealing with asso-
ciations within the syllables show an effect of inhi-
bition similar to that shown to exist between succes-
sive syllables,

4, The concluding five experiments on the

effect of the degree of impression indicate a lesser
degree of inhibition for the more strongly impressed

asgociations,

DeCamp (4).

DeCamp started to work on the problem of re-
troactive inhibition before Heine's work had been re-
ported in full., (MHller made a brief report of her
work before the Fifth International Congress of Experi-
mental Psychologists in 1912,) He began work on the
agssumption that the prineiple of retroactive inhibition
had been definitely established; but he obtained results
which contradicted the findings of MHller and Pilzecker

and Heine,
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DeCamp was primarily concerned with the
determination of relative degrees of inhibition pro-
duced by various amounts and different distributions
of work. Seven trained subjects were used in EXxperi-
ments 1 to 12, while 34 untrained subjects served in
Experiment 13. The right associates method was used
except in the last experiment where the reconstruction
method was employed. The subject was shown a series
of seven pairs of nonsense syllables, the two members
of each pair being exposed simultaneously. These were
presented on a Wirth card exposure apparatus, timed
with a metronome. In the case of the reconstruction
test the subject studied an arrangement of five men
on a chess board for 15 seconds, and after a period
of rest or work was required to reconstruct the ar-
rangement. Errors in position and time were the
measure of effieciency of recall in this experiment.
Correct responses and time were recorded in the other
experiments. The interpolated period in all cases of
the work interval was spent in mental multiplication,
ergograph work, problem solving, or chess playing.

Seven of the experiments resemble those of Milller and
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Pilzecker rather closely in method, although the results
do not indicate so clearly the influence of inhibition
as do theirs. Table 7 summarizes these seven experiments.
In Experiments 3, 5, 6, and 8 both correct reponses and
time values indicate inhibition, but not so clearly as
do those of the former investigators. In the other
experiments the results are either negative or doubtful.

In another group of four experiments a large
number of different distributions of rest and work
were examined. In two of the experiments the interpo-
lated period was 15 minutes in length, arranged in this
manner: Rest 15, Work O; Rest 14, Work 1; Rest 13,
Work 2, ete., until the condition had become Rest O,
Work 15, In the other two experimenﬁs the last nine
minutes were given over to rest in each case, while the
activity O0f the first six minutes was varied,

The results did not indicate that the distri-
bution of work through the 15 minute period was an im-
portant factor. Direct evidence for or against the
general principle of retroactive inhibition may be
studied by comparing the two extreme distributions, Rest

15=Work O, and Work 15-Rest O in the first two experiments.



Table 7.
Exp. n
3 R 112

W
5 R 70
W
6 R 63
W
7R 70
W
8 R 63
w :
9 R b6
W
11 R 70
W

2]

3’ 5"'9’ and llo

Interpolated Interval

15 min. rest
10 min. multiplication;
5 min. rest

15 min. rest
15 min. multiplication

15 min. rest
10 min. multiplication;
5 min. rest

15 min. rest
10 min. multiplication;
5 min. rest

15 min. rest

1 min. adjusting ergograph;

10 min. work; 5 min. rest

15 min. rest
6 min. solving problems;
9 min. rest

15 min. rest
10 min. chess; 5 min rest

10
10

10
10

10
10

10
10

10
10

%R

48
23

34
30

79
68

41
40

67
43

5346
46,4

40
50

Conditions and Results of DeCamp's Experiments

Time
(Sigma)

2221
2676

5149
5822

2828
2955

o127
4286

4862
4108

5238
5593

2343
2392
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Tgble 8 shows this comparison.

results of Experiments 9 and 10.

It also presents the

Table 8., Conditions and Results of DeCamp's Experiments

1, &, 9, and 10,
Expe. n Interpolated Interval RL
1R 28 Rest 15 min. 16
W 15 min. work arithemetic 16
2 R bl 15 min. rest 16
W 15 min. work arithmetic 16
9 R 140 15 min. rest 10
W 6 min, work arithmetic;
9 min. rest 10
10 R 42 15 min. rest 10
W 6 min. work arithmetic;
9 min. rest 10

A slight indication of the
inhibition is found in the
and in the time records of
the results are not nearly
in the former studies.

Experiment 4 was

%R

18
18

50
55

41
3l

53

" 36

influence of retroactive

4R record in Experiment 9

Experiments 1 and 2, but

Time
(sigma)

2250
4250

8700
6850

6349
4669

2500
2149

so conclusive as those found

designed to test two distri-



butions: Rest 6, Work 9, and Rest 2, Work 13, Exper;-
ment 12 was the only test where a number of individuals
was used., Experiment 13 was made with the reconstruc=-
tion method. Records of errors in position and of

time were kept in this experiment. The results of
Experiments 4, 12, and 13 are given in Table 9. The
data obtained in Experiment 4 indicate a greater.loss

for the Rest 2-Work 13 condition. The results of the

other two experiments indicate praetically no loss.

Table 9. Conditions and Results of DeCamp's Experiments

4, 12, and 13,

EXD. n Interpolated Interval RL %R Time
, (Sigma)
gl 70 6 min. rest; 9 min. work 10 29 2675
Wy 2 min., rest; 13 min. work 10 a7 2328
12 R 14 15 min. rest 12 42.5 2047
W 6 min, solving problems;
9 min., rest 12 42,0 2184
Errors
13 R 26 S min. rest 10.4 67.4 sec.
W 2 min. arithmetic;
1l min. rest 117 66.2

DeCamp suggests the following concelusions "as
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indicated, if not wholly proven:

"], That retroactive inhibition plays a
significant part in influencing the recall of nonsense
syllables, either from the standpoint of the number
of successes, or the length of the resction time, or
both, appears exceedingly doubtful.

"2, No positive introspective evidence
appeared in favor.of retroactive inhibition.

"3, With inexperienced subjects no evidence
appeared in favor of retroactive inhibition, either from
a combination of their results, or from a consideration
of their comparative resultSececscccse

"6, The B series of syllables possessed a
slight disadvantage as compared with the A series,
probably due to a slight fatigue effect occasioned by
the A series. (A list--R list; B list--W list.)

ny, Different subjects showed no marked
individual differences with respect to the manifestation

of the effect of retroactive inhibition." (p. 68).

Tolman (26).

Before DeCamp's study was published, Tolman,
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also working upon the assumption that the principle of
retroactive inhibition had been definitely established,
began the study of a special phase of the problem, i.e.,
the effeet of the conditions of learning upon the degree
of retroaction. The conditions studies were (1) pleas-
ant vs. indifferent learning material; (2) normal vs.
distracted attention; (3) with caffeine vs. without
caffeine; and (4) efficient vs. inefficient working
periods. In each pair of conditions Tolman describes
one as "more stimulating," and the other as "less
stimulating.“

Foﬁr experiments were carried out to deter-
mine the effect of the kind of learning material used.
The materials learned consisted of lists of words or
lists of words and numbers judged pleasant or unpleas-
and by the experimenter, or by himself and a few ob-
servers. These lists were presented either on a re=~
volving kymograph drum or on the Rupp-Lipmann apparatus.
Time was taken by a lip-key and stop watch connected
with an electric megnet. The right associates method

was used. The results are presented in Table 10.



Table 10,
Exp n
i B 40
W

2. B 48
W

3 R 40
W

4 R 40
W

tions for the learning of the pleasant and indifferent

lists varies in these four experiments.
for this was as follows:

conclusively that the L (less stimulating) condition is

«2F-

Conditions and Results of Tolman's Experiments

l-d_'c

Interpolated Interval

9 min. rest
3 min., study checker-
board of consonants

9 min. rest
$ min. study checker-
board of consonants

9 min. rest
d min. study checker-
board of consonants

6 min, rest
9 min. study checker-
board of consonants

Pleasant
RL %R
2¢5 60
40
8.9 52.1
64,6
8.9 52.5
5748
7.6 42.5
55.0

Indifferent
RL %R
del 80
30
9.8 60
47,9
10,9 02.5
42.5
8.6 46,3
47,5

It will be noted that the number of repeti=-

The reason

"eseoo 1f we are to prove

really more affected by retroactive inhibition than

the M (more stimulating) condition, we must regulate

our results (by extra repetitions, if necessary, in
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the case of the L condition), so that r (percentage of
successes) for the p lists is equal to or greater
than that for the P lists. Only then will a greater
difference of (r for p lists)-(r for w lists) than
(r for P lists)=-(zr for W lists) indicate conclusively
that the L condition was more affected by work." (p.
19). (p is used to designate the indifferent lists
which were followed by rest; P indicates the pleasant
lists followed by work; w represents the indifferent
lists followed by work, and W represents the pleasant
lists followed by work.)

Insofar as the results of Experiments 2, &,
and 4 indicate no inhibition or even facilitation for
the pleagsant lists, and but slight inhibition for the
indifferent lists, the negative findings of DeCamp
are supported. However insofar as, when combined with
Experiment 1, they present a uniform tendency for
retroaetive inhibition to appear more readily in the
indifferent lists, they point to a possibility that in
the case of two contrasted conditions of learning, one
condition may be consistently more affected by retro-

active inhibition than the other. The succeeding
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experiments were undertaken to test out this possibility .
The second group of experiments dealt with
normal vs. distracted attention. Distracted attention
was produced by the tapping of a telegraph key on the
revolving drum which the subject was required to dupli-
cate by striking a pencil on the table as he studied the
syllables, The foliowing results were obtained:

EXDe n Interpolated Intervel Normal Distracted
RL A RL %R

5 R 72 6 min. rest 7.6 43,1 16.8 41,7
w 2 min. study checker-
board of numbers; rest 3740 7.5

The evidence for inhibition in these results is so
slight as to be negligible., Tolman concludes: "In
short, DeCamp's completely negative findings tend to
be supported. We conclude that this comparison of
normal and distracted attention did not present the
contrast between a condition more susceceptible to inhi-
bition and one less suseeptible to inhibition which we
were looking for" (p. 30).

Two experiments followed on the comparison
of the "with caffeine" and "without caffeine" conditions.

These experiments are summarized in Table 11,
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Table 11, Conditions and Results of Tolman's Experiments

6 and 7.
With Without
EXp. n Interpolated Interval Caffeine Caffeine
RL %R RL %R
6 R 48 7% min. rest 9.5 37.5 10.5 50.0
W 2 min. study checker-
board of numbers;
rest 41,7 27.1
7R 72 7% min. rest 15.0 41,7 13,8 55.6
W 2 min. study checker-
board of numbers;
rest 29.2 30.6

The results of both experiments show some evidence
of-greater inhibition on the "non-caffeine" days than
on the "caffeine days."

 From the Qata obtained in Experiménté 8, 9,
19, il, 12, and 13 comparisons were made of the influ-

ence of rétroactive inhibition under "efficient“ and
"inefficlient" conditions, i.e., morning and evening

study, or mofning and afternoon study. The results

are shown in Table 12,

Tolman's own €onclusion from these six

experiments is: "Without exception the lists learned

]



10

11

12

13

Table 12.

=M

s

=M1

50

30

&0

20

20

50

-

8“"'15 °
Interpolated Interval

8% min. rest

2 min. study checker-
board of numbers,
rest

8% min. rest

2 min. study checker-
board of numbers;
rest

8% min. rest

2 min. study checker-
board of numbers;
rest

8% min. rest

2 min. study checker-
board of numbers;
rest

8% min. rest

2 min. study checker-
board of numbers;
rest

8% min. rest

2 min. study checker-
board of numbers;
rest

Morning
RL %
9.5 44,0
42,0

9.3 36,7
267
Morning
9.7 50,0
56,7

9.0 56,7
43,3

7.2 66,7
60,0
4.5 54.0
56,0

Conditions and Results of Tolman's Experimnts

Evening
RL %R
2l.8 52.0
34,0
- 12.5  43.3
26,7
Afternoon
14,8 50,0
23.3
14.0 56,7
26,7
9.0 66,7
50,0
8.4 68,0

48,0
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in the inefficient hour of the day showed more inhibition,
in terms of percentages of correet responses, than did
those learned in the efficient hour of the day" (p. 29).
Briefly stated, the results of all of Tolman's
experiments seem to indicate greater inhibition under
what he calls the "less stimulating conditions of learn-
ing," i.e., learning indifferent material, learning
without caffeine, or learning in an inefficient hour of

the day, than under the "more stimulating conditions.”

Robinson (20) (21) (22) (23).

| In his first study Robinson concerned him-
self with the problems of the effect of similarity and
dissimilarity of the original and interpolated acti-
vities, of temporal position, and of the degree of

learning upon retroactive inhibition.

Three experiments were made to study the
first condition. In two of these the original problem
was the learning of series of eight four-place numbers,
The third was made with the reconstruction method, a
chess board and six chess men being used. The inter-

polated activities were: (1) memorizing a second list
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of four-place numbers; (2) memorizing 20 consonants;
(2) memorizing poetry; (4) solﬁing four-place by four-
place multiplication problems; and (5) reading simple
narrative prose. In Experiment 2 a sixth activity was
introduced, the study of pictures of nudes, which was
intended to introduce the factor of affective tone.
Three ciiteria of recall were used: (1)
amount of recall, (2) error of recall, and (3) time,
which was the total time for reproduction divided by
the number of digits given in the reproduction. The
results, which are shown in Table 13, indicate a great-
er amount of inhibition where the work consisted in
the learning of a second series of numbers than in

any other condition. Reading produced the least

deleterious effect.

In Experiment 4 the effeect of temporal posi-
tion was studied. Material for original learning con-
sisted of lists of 10 three-place numbers, displayed
on a hand operated drum, The 20 minutes of interpolated

activity were used as is shown in the summary of condi-

tions and results given in Table 14. TFrom these results

it would seem that temporal position plays no important
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Table 13. Conditions and Results of Robinson's Exﬁeri-
ments 1 and 2.

Exp. Interpolated Interval  Amount Error Time

(3 minutes) Recall Recall Secs.,
(digits)

1 Studying numbers 15.4 2745 5.73
Consonants 22.4 17 .4 3,07
Poetry 21.9 19.3 I
Multiplication B8+l 15,7 3«55

Reading 22.8 16.5
2 Four-place numbers 15.3 23.8 95450
Digits 18.2 22.4 4,30
Multiplication ' 20.6 21.5 4,08
Pictures of nudes 21l.4 22.5 215

Reading 21.4 19.1  3.38

part in influencing the susceptibility to retroac-
tive inhibition.

Individual records kept for the subjeects in-
dicate that there is a tendeney for practice to lower
susceptibility to inhibition. This was also indicated
in the chess experiment, where a practiced chess player
showed less inhibition than did those who had not played.

In the study of the effeet of the degree of
learning upon the amount of retroaction the conditions

were the same ag in Experiment 4 except that the number



Table 14,

7 Exp.
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ment 4.

Interpolated Interval

20 min. reading

5 min. study second
list; 15 min. reading

9 min. reading;
10 min. study second
list; 5 min. reading

10 min, reading;
9 min. study second
list; 5 min. reading

15 min. reading;
5 min. study second
list

Amount
Recall
(digits)
29.1

18.6

19,7

19.2

18.4

Error
Reecall

6.1

81.9

29,0

32.6

20,3

Conditions and Results of Robinson's Experi-

Time
Secs.,

1.6

5.9

9.5

6.9

of repetitions was varied and the time kept constant.

The r esults show the relative amount of loss under the

various conditions.

the differeﬁce in efficiency between rest and work

This is determined by dividing

conditions by the efficiency under the rest condition,

It is evident that within the limits here studied the

results indicate that the number of repetitions, or

the degree of learning, has no general tendency to

inerease or decrease the amount of inhibition,
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Table 15, Conditions and Results of Robinson's Experi-
ment on the Degree of Learning.

Presentations Amount of Time %
Inhibition Secs. Error

4 083 233 26

6 56,6 152 73

8 45.4 115 o8

10 45.3 176 156

12 45.3 567 117

The conclusions drawn from this study are as
follows:

l. Similarity of contents, of processes,
and of forms of presentation all play a part in deter-
mining the degree of retroactive inhibition.

2. The degree of retroactive inhibition is

independent of the temporal position of the interpola=-

tion.

b. Practice in memorizing a particular kind
of material may decrease one's susceptibility to retro-
active inhibition.

4, Within the limits studied there is no
single, continuous relationship between the number of
presentations of a memorized material and its absolute

susceptibility to retroactive inhibition.
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Robinson worked with Darrow and Heron in
two further studies (22) (23) which deal with the
length of lists and susceptibility to retroactive in-
hibition, using in one nonsense syllables, and in the
other, numbers as the original learning material. In
the fi;st study 10 subjects were used, each serving
three times in 10 different conditions. The conditions
were those of the regular work and rest tests for five
different lengths of series, 6, 9, 12, 15, and 18 sylla-
bles. Interpolated work consisted in studying a new
series of 12 syllables. The interpolated period was
15 minutes in length,

In the number test 10 subjects were put
through eighéiconditions four times. The lists were
made up of four, six, eight, and 10 three-place num=-
bers. Interpolated work consisted in learning a new
series of six three-place numbers (15 minutes study).
During the rest intervals the subject read the news-
paper., The averages of the recall records of 10 sub-
jeets are given in Table 16. Each subject served in
three experiments under each condition. Absolute

inhibition was determined by subtracting the recall



-Bd=

Table 16. Conditions and Results of Robinson's Experi-
ments 9 and 1l.

Nonsense Syllables

Repetitions Inhibition
Absolute Relative
6 25.2 5D.5
9 21.6 272
12 16.9 24,7
15 13.8 1.2
18 16.:l 18,6
Numbers
4 30,8 51.5
6 45,0 68,1
8 S94.1 52.0
10 23,9 32.8

under the work condition from the recall under the rest
condition., Relative inhibition is the percentage which
the absolute inhibition is of the recall under the rest
condition. The results of both experiments show a de=-
creasing susceptibility to retroaction as the lists in-
erease in length, with some evidence of a lower limit
of the law.
Robinson (21) has recently given further

attention to the similarity factor in retroaction. He

objected to the former studies because of the faet that



there could be no measurement of the similarity or dif-
ference between the materials used, i.e., nonsense syl-
lables, digits, three-place numbers, poetry, reading,
ete., Such materials can only be ranked on = similarity-
dissimilarity scale. Robinson made two experimental at-
tacks upon the problem of similarity where he ruled out
this difficulty. 1In the first study he used "a number
of tasks of memorization each of which could be de-
secribed in terms of a simple physical magnitude., S

was presented with a line of a given length. An inter=-
pelated period followed during which a second line was
presented. S reproduced the first line by drawing im-
mediately after he had seen the second and, after that,
reproduced the second. (The second was reproduced in

order that S would not negleet paying attention to the
interpolated line upon later repetition of the experi-

ment.) Every S went through these conditions on nume r-
ous occasions so that there finally accumulated con-
siderable data showing the influence on the length of
the interpolated line upon the memory for an original
line of a given length. (Several standards were used.)

Suffice it to say that there was no discernable rela-




-5 6=

tionship between retention and similarity of interpola-
tion to original learning. In facet the retention of
such a simple sensory facet as the length of a line seems
to be peculiarly resistant to retroaction" (p. 303).

In the main investigation Robinson used con-
sonants as learning material. Three experiments were
conducted in which from 16 to 20 graduate students acted
alternately as S and E. In the first experiment the
material consistedof four consonants for original learn-
ing and four for interpolation. These were presented
to S visually (0.5 sec. exposure) as a continuous list
of eight consonants. Recall was written, and the records
obtained were divided into original and interpolated
lists as in the ordinary retroaction experiments. The

degree of identity between original and interpolated

material was varied as in the following scheme:

Degree of Identity Arrangement of Consonants

None in common a b e d e £ g h
One in common a b e¢c 4 a £ g h
a b e 4 e P g h
a b e 4 e £f ¢ h
a b o d e £ g 4
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Two in common a b ¢ d a b g h
a b ¢ 4 a £ ¢ h
a b e 4 a £ g da
a b ¢ d e b e h
& b ¢ & &rh.-g -4
a b e & e £ ¢ 4
Three in common a b e 4 a D e h
a b e 4 a £ e d
a b e 4 a b g 4a
a b ¢ d e b e d
Four in common a b e 4 a b e¢ d

There were thus 16 conditions. At any given sitting
each S studied a.list representing each one of these
experimental conditions. Sixteen different orders of
presentation were obtained by shuffling and dealing
cards. The results are given in terms of the percentage
of recall of the first four consonants. In order that
differences developing during the prOgresé of the experi-
ment might be detected, the niﬁe full repetitions of the
experiment were divided into successive thirds. Some
account had to be taken of the faect that certain condi-
tions appeared in the program oftener than others. The
conditions of none-in-common and of four-in-common oceur
once each and they furnished a base to whiech the others

were made equivalent by division. For instance, the
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records made under the one-in-common conditions was
divided by four and thus made comparsble with those
made under the conditions of four- and none-in-common.

The results for a single ceycle of the experi-
ment are based on three performances for every S under
each experimental condition, therefore N is equal to
60. The results are shown graphically in Figure 1.
They show that only in the first cycle is there the
inversion that is supposed to exist in the relation-
ship between similarity and retroaction. This may
indicate that perhaps the "theoretical function holds
only for situations that are very novel to S." (p. 306).

Experiment 2 was a repetition of Experiment
1 except that the material was presented auditorily at
the rate of two consonants a second. Results are es-
sentially the same as those of Experiment 1.

In Experiment 3 the task was made more diffi-
cult., The lists were made up of 12 consonants, six for
the original, and six for the interpolated list. There
were thus 64 conditions. Each of the 16 subjects went
through 16 of these conditions on any one experimental

day., Again the results are divided into cyeles and are
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100
Effi- 95
clency
Recall
85
(Per-
cent) go L —Cyelel
— — Cyecle 2 e
—---Cyele 3
75 1 1 1 1
4 ! 2 1 0

Similarity (Consonants in Common)
Descending Scale.

Figure 1. Results of Robinson's Experiment 1 by In-
dividual Cycles, Visual Presentation.

presented graphically in curves very similar to those
of Figure 1, Only in one cycle, the fourth, is the in-
version found. This inversion, according to Robinson,
"has everything about it to suggest statistical aceci-
dent" (p. 312). The averages of the results of Experi-
ment 3 are given in Figure 2.

Robinson concludes that it is safe to say
"that under such circumstances as we have worked we have

shown that the theoretical relationship does not hold
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Effi-
ciency

of

Recall

(Per-
cent)

Similarity (Consonants in Common)
Descending Secale

Figure 2, Results of Robinson's Experiment 3. Aver-
age for Entire Experiment.

as often as a simpler one. In other words, however
many may be the conditions under which there is a first
order inversion in the debated funetion, there are

demonstrable conditions under whieh such inversion is

absent" (p. 312).



Harden (6).

In an experiment which was designed to supple-
ment Robinson's study of the similarity factor, the pre-
sent writer has carried that study one step further. It
appeared that Robinson had varied his degree of similari-
ty between original and interpolated material only from
identity to non-identity. Thus his degree of greatest
dissimilarity really corresponded to what he had former-
ly termed similarity, i.e., material of the same type.

The study here described was planned in such
a way that Robinson's quantitative aspeet could be main-
tained and at the same time the older concept of simi-
larity be utilized. Digits were introduced into the

series of eight items. The plan then became that shown

in the following scheme:

Degree of Similerity Arrangement of Items

lone in common

a b e a 1 2 3 4
One in common &b be g T
a b e 4 1 £ 3 4
a b e 4 1 2 g 4
a b e d 1 2 3 h
Two in common a b e 4 e £ 3 4
a b ec 4 1 £ g 4
a b c 4 1 2 g h



Two in common a b e 4 e 2 g 4
(continued) a b e a4 1 £ 3 h
a b e¢c 4 e 2 3 h

Three in common a b c¢c a4 e £ g 4
a b e¢c d 1: £ g h

a b c¢c 4 e 2 g h

a b ¢ 4 e £ 3 h

Four in common a b ¢c 4 e £ g h

Instead of using the first and last conditions
as the base and dividing the others by four or six as
Robinson did, the two-in-common condition was taken as a
base and six lists were prepared for each condition.
There were thus 30 lists. Ten subjects served in the
experiment and each studied the entire 30 lists at each
of four experimental sittings. The method and conditions

of the experiment approximated those of Robinson's as

closely as possible.

The results are shown in Figure 3, upon which
Robinson's results have also been plotted in order to
make the relationship between the two sets of data more
clear, These results indicate that recall is more effi-
cient when the original and interp?lated materials are
most dissimilar than when these materials are similar

or mixed, When combined with the results of Robinson's
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experiment they indicate that the theoretical rela-
tionship represented in the following curve (Figure 4)

is true in part.

100 _

90 r Q

80 S e

75 -

70
65 Cf\\\t»——-o
60 | | L
4 | 1 1 1 1

4 D P 1 0
Robinson's Data 4 3 2 1 0
Harden's Data

Similerity--Descending Scale

Figure 3. Results of Robinson's and Harden's Experi-
ments.
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Effi-
ciency

of

Recall

1 1 ]

A B C
Degree of Similarity between Interpolated
Acetivity and Original Memorization--
Descending Scale
Figure 4, (From Robinson) Similarity and Efficiency
of Recall. At A, where similarity between interpolated
activity and original memorization is at a maximum
(where they are as nearly as possible identical), re-
call is at its highest level of efficiency. As this
similarity approaches its minimum at C it passes
through an intermediate degree, B, where recall is
exceedingly inefficlent. After this point is passed,

there is an increase in efficiency of recall, but this

increase does not return to the level obtaining at A,
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Robinson's results show that the relationship shown from
A to B on the curve (from identity to non-identity of
original and interpolated materials) is probably the
true one. The results of the later study indicate that
there is a final rise in the curve as shown from B to

C on the theoretical curve, but they suggest that the
shape of the curve between these points may be concave

rather than convex,

It was suggested by remgrks of subjects and
by some experimental data that the relative difficulty
of the interpolated material may have been a factor in
determining the degree of inhibition shown in the re=-

sults of this study. Further work has been planned to

determine if this was the case,

Skaggs (24).

Another extensive study of retroaction is
that of Skaggs, who has dealt with severazl major pro-
blems: (1) the evidence for retroactive inhibition,
(2) the effect of temporal position, (3) the effect of

similarity and dissimilarity of original and interpolated
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activity, and (4) the effect of fatigue, which is a com-
parison of results of morning and evening studies.

Skaggs used as original learning activity the
study of arrangements of five chess men, series of
disconnected sense words, and series of nonsense syl-
lables. The retention of the chess arrangements was
tested by the reconstruction method, while the retention
of the words and syllables were tested both by the sim-
ple recall and by the right associates methods. The
subjects were_divided into three groups according to
their experience in introspeetion: trained, semi-
trained, and untrained. In the reconstruction test the
arrangement of chess men was exposed for 15 seconds.
The sense words were exposed serially at the rate of one
per one and a half seconds by moving a long covering
cardboard, which contained a small lateral window, down
a card on which the words were printed. The exposure
was timed by a silent pendulum,

Four experiments dealt with the comparison
of work and rest intervals. These experiments are sum-

marized in Table 17, The data show some evidence of
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Table 17. Conditions and Results of Skaggs' Experiments
on the Presence of Retroaction.

Reconstruction Test

n Interpolated Interval Errors M.V, Time M.Ve
Secs.
R 156 ;imin. rest 4,21 .61 55.95 3,38
W s min. adding 8,65 «4d 65,66 10,98
R 1l min., rest 5+95 1.27 55.5b 17.53
W 1l min, adding 9,04 2,07 66,01 19.85
R 2 min. rest 6,88 2.24 57.05 20.20
(M.V. refers to mean variation.)
Sense-Word Test
n Interpolated Interval #R  Error Time
Secs.
R 37 1 min. rest 6.20 0.63 65.0
W 1l min, adding 5.69 0.50 68,7
Nonsense Syllables: Recall Method
R 84 % min, rest 4,10 0.64 77,4
W % min. mathematical test 3.39 0.2 74,9
Nonsense Syllables: Right Associates Method
(Sigma
R 5 min. rest Do 04 1.43 52%% )
W 5 min. dissimilar work 5.89 0,98 5548,

5 min., similar work B.39 l.44 b452
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inhibition. In the right associates test with non-
sense syllables, there is the least indication of loss,
in fact, so little as to be negligible. The method

by which these results were obtained was much like
DeCamp’'s and 15 repetitions were given for original
learning. It seems possible that the material was
overlearned.,

Records taken in the morning and in the even-
ing, also the first and last of a day's series, were
compared to determine the effeet of fatigue. The re-
construction test alone was used in this group of
experiments. The trained subjects showed no more ten-
dency to retroaction in the evening than in the morning.,
A comparison of the first and last tests in a series
seems to indicate some increase of retroaction in the
last tests, but whether this was due to fatigue or to
lack of continued interest or interference of the learn-
ing immediately preceding could not be made clear.
The effect of praetice was determined by a

comparison of the averages of the first half of an en-
tire series of 20 experiments for five trained subjeets

with the averages for the last half of the series. The
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results of the experiments using the reconstruction
method are presented for individuals, but are too com-
plicated to be reproduced here. Out of 23 possible
comparisons 11 show greater retroaction for the first
half, 10 for the latter half, and two are so close that
they may be regarded as neutral. No definite conclusion
can be drawn.

A comparison of the first and last results
obtained when using sense words shows a slight tendency
for retroactive inhibition to increase with practice,
but the work is too limited for any general conclusions
to be drawn.,

In studying the effeet of varying the temporal
position of interpolation several methods were employed.
In the experiments involving the use of sense words as
original learning only two subjects worked. The records
were diametrieally opposed, those of one subject showing
less inhibition where rest followed learning, those of
the other, when work followed the learning immediately.

Two studies were made using nonsense syllables,
one with the simple recall method and one with the right

associates method., Average results for five subjects
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are given in Table 18. These results seem to show that

Table 18, Conditions and Results of Skaggs' Experiments
on Temporal Position.

n Interpolated Interval RL %R Error Time
Sees.
162 3 min. rest; 3 min. 3 Q.28 0.58 73.8
work, arithmetie or
algebra

1 min, rest; 3 min.
work; 2 min. rest 3.75 0.38 62.6

$ min, work; 3 min.
rest 279 0.70 71.4

the temporal position of the work is important. However,
a control experiment with 13 untrained subjects gave

doubtful results. These are shown in Table 19, Time

Table 19, Conditions and Results of Skaggs' Experiment
on Temporal Position with 13 Untrained Subjects.

n Interpolated Interval RL %R Error Time
Sees.,

52 2 min, rest; 3 min,
work; o min. read
magazine ol 2495 0.85 67,3

3 min., work; 2 min,
rest; 1 min. read
magazine 2.72 0.80 57.3
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records alone give a significant indication that the
offect is greater when work follows immediately than
when it follows after an interval of rest. Of the
individual records, seven showed more retroaction for
the immediate work interval, while six showed more for
the immediate rest interval.

The right associates method gave the results
shown in Table 20.

Table 20, Conditions and Results of Skaggs' Experiment
on Temporal Position using the Right
Associates Method

n Interpolated interval RL %R  Error Time
Sigma

49 9 min., rest; 3 min.
work; 1 min. looking at
catalog 3 5.98 1.38 3184

d min. work; 3 min.
rest; 1 min. looking at
catalog 3467 1.37 3309

The time record again indicates retroaction. The other
records show too little loss to justify the drawing of
any conclusions, although Skaggs does say that ‘a eareful
analysis of the above results justifies ué in saying

that the temporal position is important--with apparent
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individual exceptions.

The final question which Skaggs studied was
that of the effect of similarity or dissimilarity of the
original and interpolated materials upon the degree of
retroaction. The reconstruction test and nonsense
syllables were used. The averages for five subjects on
the reconstruction test are shown in Table 21. Robinson's
original findings are confirmed by these results. It
appears that the effect of the interpolated material
varies with the degree of similarity between the original
learning and the interpolated material.

The right associates method was used in one
experiment with nonsense syllables and showed very
little evidence of retroaction. Single syllables with
the simple recall method showed retroaction in the
records of correct recall and of errors, but not in
the time records.

From this series of experiments Skaggs draws
the following conclusions:

1. All the tests except the paired assso-
ciates show greater inhibition when work follows learn-

ing than when rest follows,
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2. All tests (except reaction time for
paired associates) show the importance of similarity
and dissimilarity of original learning and interpolation
in this relestion:
"A, When interpolation and learning are
identical there is only reinforcement or repetition.
"B, As the material is made (by degrees)

more and more dissimilar the reinforcing factors gradual-

ly diminish in effectiveness and the interfering factors
become more and more pronounced.

"Co As the material of learning and
work is made more dissimilar a point 1s reached where
there 1s a maximum of interference or detrimental in-
fluence wrought upon the original learning.

"D. Beyond this point the curve of inter-
ference goes downward, and then we can say that the
more dissimilar the materials the less the detrimentsal
influence.

"E, However, the curve of detrimental
influence never reaches zero because after the work
and learning are as different as they can possibly be

made there is still a damaging influence exerted by the
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Tgble 21, Conditions and Results of Skaggs' Experiments
on the Similarity Factor.

n Interpolated Interval Errors Time
Sees.

50 l. New chess formation
(Similar work) 1%.05 62 ik

2. TFormation on white card-
board with black lines
of large white button,
black button, red check-
er, and a pawn (Intermediate

work) : 9,24 60,4
3, Multiplication (Dissimilar
work) 9,75 64,5

4, Study post card pictures
(Dissimilar work) 7.10 34,5

Averages for
Nine Subjects

45 1, Similar work (as above) 11.44 59.6
2. Intermediate (as above) 8.7 51,7
5. Dissimilar (as above) 6+l 42,5
work.

"3, The data accumulated indicate that the
temporal position of the interpolated work is important
"4, On the basis of the data from the recon-

struction experiments there seems to be evidence that as
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the subject becomes more and more fatigued in the
course of the day's series the work activity acts rela-
tively more detrimentally upon the original learning"
(p. 58).

=

5+ The data regarding the effect of practice

are not clear.

Whitely (28) (29) (30).

In his early study of the dependence of learn-
ing and recall upon prior conditions, Whitely studied
the influence upon recall of mental and physical aecti-
vities introduced immediately preceding recall. The
material to be learned consisted of series of 18 three-
and four-letter monosyllabic words. Interpolated
physical work consisted of calisthenic exercises; and
the mental work, of simple multiplication. The results
indicate no general influence of retroactive inhibition.
Only two subjects of the 15 showed detrimental effects
of the interpolated work.

In another study this author investigated
the dependence of recall upon intellectual aetivities
aroused at different intervals prior to that recall.

Original learning material consisted of lists of 18



words or phrases bearing the comnotation of a certain
background of knowledge (Bible, Revolution, etc.).
Interpolated activity consisted either of reading
résumés or taking a "question-associational" test on
one of the various fields to which the sets of words
applied. The experiments were conducted as group
tests. Over 1000 individuals participated, inecluding
grammar school, high school, and college students.

The first experiment was designed to answer
these three questions: (1) Is the arousal of an apper-
ceptive set effective in influencing recall? (2) Is
the degree or character of the influence a function of
the relation of the apperceptive system to the memorial
material? (3) Is the effectiveness of an apperceptive
system in influenecing recall dependent upon the age or
school standing of the subjects? The subjects studied
g given list of words for two minutes and were allowed
two minutes for written recall. Twenty-four hours later
(48 nours in the case of the college students) they were
given another written recall, but immediately before
this recall they were given either (1) no apperceptive

arousal, (2) apperceptive set by reading a résumé or
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teking an association test in the same field (congru-
ous relation), or (3) apperceptive set in another field

(non=congruous relation). The results are given in

Table 22, Here "Ave," represents the average number of

Table 22, Conditions and Results of Vhitely's Experi-
ments on the Similarity Factor.

College Students

Learning Recall
Condi- Ave, %Err., X Ave. %Err. N % R
tion of L
None 12,3 .8 44 10,7 5.3 41 76.6
Congru. 12.6 Lol 28 8.1 10.9 36 61.6
I'on-Con. 12.5 o7 o8 9.1 6.1 36 67.5

High School and Grammar School Students

None 11.2 ) 42 9.8 4,0 43 87.5
Congru., 10,8 o7 85 7¢6 12.4 o4 70.4
Non-Con. 10.8 Lad 31 8,8 6.8 30 8l.5

words recalled; "%Err.," the percentage error in the
recall; "N" is the number of cases;"% R of L" gives
the ratio between the average number recalled in the

recall test and the average number recalled in the

learning test.

It may be concluded from the results pre=-
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sented in Table 22 that:

1. The arousal of an apperceptive set does
influence recall.

2, The degree of influence is a function of
the relationship between the apperceptive system and
the memorial material; the congruous material has a
more detrimental effect than uncontrolled activity or
non-congruous material.

%, The influence is not a function of age or
of scholastic standing, both college students and
grammar and high school groups showing a similar effect.

The second experiment involved two problems:
(1) a further study of the inhibitive influence of con-
gruous material, and (2) the determination of whether
or not this influence is a funetion of the time interval
between learning and reecall. Four groups of college
students served in this experiment, two as experimental
groups and two as control groups. All learned the
ngevolution" set of words under the same conditions.
After 48 hours one control group recalled with no con-
trolled activity preceding the recall and one experi-

mental group recalled following an association test on
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the Revolution. The other two groups recalled under
similar conditions 96 hours after the original learning.

Table 23 summarizes conditions and results. Again the

Teble 23, Conditions and Results of Whitely's Experi-
ment on the Similerity Factor.

Learning Recall
Condi- Ave, %Err, N Ave., %Err. N % R
tion of L
None (48) 12.9 " 41 116 2.4 38 20,0
Rev. (48) 12.5 1.8 46 Bed 10,5 45 66.4
None (96) 12.8 1.0 38 10,1 5.3 32 78,1
Rev. (96) 12.8 o7 43 N 3.4 38 Hbeb

arousal of a congruous apperceptive system is more
disturbing than uncontrolled activity prior to recall
for both groups.. The results are inconclusive with
reference to the relation of the inhibitive effect to
the degree of retention,

A third experiment dealt with the effect of
temporal position, i.e., whether or not the influence
of an apperceptive system upon recall is a function

of the time interval between the arousal of the apper-



=60=

ceptive set and the recall., The arousal of appercep-

tive set was used at three positions, prior to learning
(Prior L in the following table), immediately after
learning (After L), and immediately prior to reecall
(Prior R).

Forty-eight hours elapsed between learning

and recall. Table 24 shows the results.

The conclu-

Table 24, Conditions and Results of Whitely's Experi-
ments on Temporal Position.
Learning Reecall
Congruous Material
Condi- Ave, %Err. N Ave, %Err, N % R
tion of L
None 12.1- 1.8 | -85 7.4 8.6 32 Blind
Prior R 12.7 o7 52 5,5 17.8 30 43,7
Prdorel (1841 5pBed 07 6.4 12,4 35 52.9
After IL 13,2 1.8 30 7.2 10,2 29 54,6
None 12.1 1.7 39 7.8 15,8 34 65.3
Prior R 12,2 2.4 d4 9.9 18,3 32 48,2
After L 1l.4 3,6 34 6.0 18,3 34 52,7
Non-Congruous Material
None 12.d  La¥ 29 7.8 13,8 34 65,3
Prior R 12.2 1l.6 30 6.7 13.0 30 54.4
After L 10,8 2.6 44 Tl Llué 39 66,0
sions drawn from these results are:

ﬂl.

A congruous system exerted the greatest
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inhibitory effeet when introduced immediately preceding
recall in three of four comparisons in respect to both
percentages of recall and percentages of error.

"2, It also exerted a greater effect when
introduced prior to the act of learning than immediate-
ly after learning in three of the four comparisons and
in the total averages for both percentages of recall
and percentages of error" (p. 505).

The reliability of the data is presented,
and the author points out that if we accept a difference
which is three times its sigma, only eight out of 26
comparisons are reliable when taken singly. "The

consisteney of results, however, does indicate some

degree of reliability" (p. 505).

McGeoch (15) (l6).

A recent study by McGeoch deals with the
influence of the degree of learniang upon retroaction.
The effect of five degrees of learning was deter-~
mined, i.e., 6, 11, 16, 21, and 26 repetitions. The
learning materials were nonsense syllables in nine-

syllable lists, exposed on a Chicago memory drum at
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the rate of two seconds per syllable. They were learned
by the anticipation ﬁethod. Records made under rest
and work conditions for each of the five degrees of
learning are compared. During the interval between
léarning and relearning in the work condition the sub-
jeets learned a new list of syllables. Eight graduate
students and two members of the Department of Psychology
served as subjects. Fach went through all degrees of
learning under each condition twice in a counterbalanced
practice order. Retroaction was measured in terms of
the relative differences between the rest and work con-
ditions for both recall and relearning sScores.

The computation of overlearning ratios showed
that the ihcrease in number of presentations meant a
corresponding increase in the degree of learning. With
the larger numbers of presentations overlearning was
very great. The relative amount of retroactive inhibi=-
tion, measured in terms of both recall and relearning
scores, varies inversely as the number of presentations
given the material to be learned. Iven lists learned

to 26 repetitions, however, suffered a considerable
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disintegration from the interpolated lists. The tendency
for retroaction to decrease as the degree of learning in-
creased applies to serial positions in the list differ-
entially, the position of the maximum amount of inhibi-

tion shifting as the degree of learning inecreases,

Hinrich (8).

Hinrich studied the phenomenon of retroactive
inhibition in children. His subjects were 10 boys,
nine to 13 years in age. Ten monosyllabie words were
used as original learning. Studying number squares

was the interpolated activity for the work condition.

The time plan was as follows:

Study list Study number Rest 5 min. Test (W)
4 min. squares 5 min.,

Study list Rest 10 min. - (R)
d min.

The results are given in Table 25. The numbers appar-
ently refer to the number of words recalled in the

W and R series. Since 100 words were learned by each
subject in the series of experiments, these may also

be read as percentages., The results indicate clearly
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the presence of the factor of retroactive inhibition

in the learning of these children.

Tgble 25. Results of Hinrich's Experiment with Children.
Subjeect 1 2 3 4 5 6 7 8 9 10

R 47 46 42 30 40 46 48 62 44 33
] 28 29 22 20 29 56 &5 57 29 48

Lund (14).

Tund has touched upon the question of retro-
sctive inhibition in recognition memory. His investi-
gation dealt with the degree of confidence in recogni-
tion memory. Ten five-letter nonsense words (series A)
were presented tachistoscopically at 1l0=-second intervals

t0 each subjeet. Immediately aftercward this series

was again presented in a list composed of Series 4,
geries B (a list which duplicated Series A except that
one letter was changed in each word), and Series C
(another list which duplicated Series A execept that two
letters were changed in each word). This composite list
was presented in two orders, one in which a word of

Series B always preceded a word from Series A, and one
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in which the order was reversed. The results showed
greater recognition and confidence when Series A words
preceded the Series B words than under the reverse
econdition. This, the author says, is probably most
easily explained by retroactive effects. Suéh an ex-
planation assumes that retroaction may oceur in recog-

nition memory.

Jenkins and Dallenbach (10).

Jenkins and Dallenbach have found experimental-
ly that the reproduction of nonsense syllables is much
better after an interval of sleep than after an equal
interval of waking. Two O's were used and the time
intervals employed were one, two, four, and eight
hours. The results led the authors to conclude "that
forgetting is not so much a matter of decay of old im-
pressions and associations as it is a matter of inter-
ference, inhibition, or obliteration of the old by the
new" (p. 612).

These writérs have reported the only material
on the effect Qf hypnosis upon retroactive inhibition.

They used only one subjeet who was hypnotised. during
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the learning process and again during the reproduc-
tion of the material after two, four, eight, and 24
hour intervals. The O correctly reproduced a series
after the two, four, and eight hour intervals and
correctly reproduced 10 out of 12 syllables after the
24 hour interval., Moll (18) had reported Wienholt as
stating that "memory was intensified in the magnetic
sleep," which would be in agreement with the results
of Jenkins and Dallenbach. On the other hand, Moll
reporfea that Beaumis and Dessoir found contradictory

results,

Dahl (3).

Jenkins and Dallenbach's findings on the
effect of sleep have been at least partially confirmed
by Dahl who found that both nonsense syllables and
figures were recognized better after six and eight
hours of sleep than after equal intervals of waking.
In the one and two hour intervals, however, the recog-
nition after the waking interval was better when mea-
sured by the total errors and by the number of errors

when new material in the test list was reported as



recognized. The latter errors were frequent after
these short intervals of sleep and all but lacking
after equal intervals of waking (14 and 19% more af-
ter sleeping than after waking for the one and two
nhour intervals, respectively; and 4% less for both

the six and eight hour intervals). On the other hand,
the recognition after sleep was superior after all
intervals of sleep when the c¢riterion was the number
of errors where the original syllables were not re-
cognized. Only by this one criterion then were the
results which Jenkins and Dallenbach obtained with the

recall method confirmed. Dshl used 12 subjects.

Comparative Studies.

There have been three comparative studies
in the field of retroactive inhibition. Webbd worked
with human subjects and rats, while Brockbank and

Hunter and Yarborough worked only with rats,

Webb (27).

Webb studied the effect of interpolated acti-
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vities upon the retention of motor habits. Mazes were
used. for both original learning and interpolation. The
human subjects used pencil mazes, while the rats were
trained on a series of adjustably mazes.

The subjects were divided into 10 groups, five
of which were used as test groups and five as control
groups, There were five individuals in each group of
human subjeets and from seven to 12 in each group of
rats., A test and a control group were trained on a
variation of the maze (B, C, D, E, or F). The control
group then rested, while the test groups were trained
on Maze A. The retroactive effect was measured by
the difference in the records of time, trials, and
errors in relearning the original maze (B, C, D, E, or
F).

In a second experiment the mastery of Maze
A was the original problem, while the training of each
group to another maze (B, C, D, E, or F) served as
interpolation. Thirty days after learning the new maze
all subjects were retrained on Maze A., The control
groups in this case learned Maze A and then rested

until the time for relearning.,



=69~

Webb's conclusions from these experiments are

as follows:

n], The greater degree of disintegration oc-

curred with the test groupScececccecccse

no_ Dhe existence of retroaction is a func-

tion of the individual.ceccesccce

"3, Human subjects are more susceptible than
rats to thé disintegrating effect of retroactive in-

fluencesSeeccescscccs

n4, The degree of retroactive inhibition is

a function‘of the interpolated maze activity. The

easier is the maze to learn, the greater is the result-

ing negative retroaction™ (p. 80).

Broeckbank (1).

Brockbank used mazes as original learning,

with the rope-ladder problem as the interpolated acti-

vity. Comparison was again made between the records

of a test and a control group for relearning the maze.

This comparison showed no evidence of inhibition for

the test group. A comparison of the results of Webb

and Brockbank seems to indicate that the similarity or
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d - . -
isgimilarity of interpolated activity and original
1 i ‘

earning may also be an important factor with rats

as Robinson and Skaggs have shown it to be with human

subjects.

Hunter and Yarborough (9).

Hunter and varborough dealt with the inter-

fepence of auditory-motor habits in the white rat.

ere trained to turn right for handeclaps

Twenty rats w
and left for silence in the ordinary T-shaped discrim=-
the problem in from

ination box. All the rats learned

210 to 710 trials.

The general plan of the work was as follows:

) were tpgined to turn right for

A. Twenty rats (Set A
1eft for gilence.

handclaps,
for 30 days to turn

B, TFour rats of Set A were trained

right for & buzzer.
d for 30 days to turn

C. Tour rats of Set A were traine

right for &

s of Set A were

tuning forke
D. Four rab trained for 30 days to turn
1eft for & tuning fork.

trained for 30 days on the

E. TFour rats of Set & were
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regular presentation of auditory stimulus.

F. Tour rats of Set A were tested for retention after

%0 days reste.

¢. Rats of Groups B, C, D, and E were tested on the

original problem,--to turn right for handelaps,

left for silence.

Comparison W&S made of the relative retention

of the first problem for a1l the groups. This showed

no indication of the influence of retroactive inhibi-

tion, but rather of & nporward reference,” an inter-

ference of the first habit in the forming of the second.

The authors' statement of the problem is this: "We

have brought to 1ight no evidence that learning the

abit as such interfer
1t seems clear that in some cases

second h es with the retention of

the first habit.
the lapse of time may b€ more effective than interven-
ng in disintegrating & nabit." (p. 65).

ing traini



-72-

SUMMARY AND PRESENT SPATUS OF PROBLEMS

gince many phases of the general problem of

retroactive inhibition have been investigated, it seems

degirable at this point to enumerate the specific pro-

blems and present priefly the present status of each.

1. The existence of retroactive inhibition

in recall memory. A1l the investigators except DeCamp

have found definite indications of retroactive inhibi-
tion, i.e., poorer pecords after interpolated work than
after interpolated rest. DeCamp used multiplication

and physical work a8 interpolated agtivities with non-
sense syllables &8 original jearning. Robinson and Skaggs

have clearly showl that dissimilar aetivities produce

y 1ittle inhibition. Moreover, DeCamp was the

relativel

esented the members of the pairs of sylla-

only one who PT

bles simultaneously, and in most instances gave a greater

number of repetitions for learning than did other inves-

tigators except those gtudying the effect of the degree
]

of learning. oSkagés, using the right associates. method,

found little evidence for inhibition where he gave 15
repetitionse. These aifferences in method may partially
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account for the differences in results. Individual

differences may also be an importent factor.

In the case€ of recall memory it seems safe

to conclude that there is such a factor as retroactive

inhibition.

o, The existence of retroactive inhibition

in recognition memory. Heine's experiments seem 1t
o o

show rather conclusively the
ion in recognition memory. Her work,

absence of the influence of

retroactive inhibit

however, has not been carefully repeated. Iund in a

£ the degree of conf
n a factor as retroaction may be

recent study © jdence in recognition

memory found that suc

1 used the precognition method in a study

present. Dah

p upon memory and found that

of the effect of slee

ome 1088 quring both waking and sleeping

there was S
intervals. AlT
retroactiv

polated interv

e inhibition, the faect remains

results Dby
gl did decrease the re-

that the intér
More €XP€

rimental evidence 18 clearly needed

tention.
ject before definite coneclusions can be

on this sub
) petroactive inhibition

drawn, but it geems likely tha

ent in recognition memory e

is pres
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5. TFactors influencing the degree of retro-

active inhibition:

a., Temporal position of interpo-

e is much disagreement.

On this question ther
on the basis of the results of

lation,

M#lller and Pilzecker,
one experiment, concluded that memory was less affected
if rest followed immediately than if work followed
immediately after learning. DeCamp's results are doubt-
ful., Robinson's results led him to ceconclude that the
nhibition is independent of the temporal

degree of i
position of the interpolated aetivity. Skaggs' results
support those of Miller and pilzecker in general, al-
though not conclusively. Whitely's data still further
loss was greatest when the

complicate the question:
ed activity came Jus
immediately after lear
zecker data) and slightly

t pbefore recall, least

interpolat
ning (just the

when it followed
opposite of the yiller-Fil
is when the interpo
condition which had not been

greater than th lation immediately

preceded learning. a

studied beforee.

be. gimilarity of the original
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the K € e l] E] I; g
I'ESU.l'LS Of one exp ri]ﬂ n ? sta in that the de ‘

of i
inhibition was independent of this relationship

bet igid
ween the original and interpolated activities

Robi i i
inson investigated the problem more thoroughly and

concluded that the degree of retroactive inhibition

present in a given situation was a function of the

similarity between interpolated activity end original
learning, although nwhere, on the face of things,
interpolation and original learning are comparatively

ere may still be an ap

w (20, D. 52)e
He concluded that

preciable degree of

dissimilar th
Skaggs' results

retroactive inhibition
milar to Robinson'sSe
rity between origina
portant factor in deter-

ect. Whitely's

were very si
1 and inter-

the degree of gimila
tivities ig an im
of'retroactive eff
e arousal of the congruous

polated ac

mining the gmount

results also show that th
apperceptive gystem nas a greater inhibitive influence
Tund's results may

non-congruous.
rt this conclusion.

, in which he

than that of the
also be interpreted TO suppo

Robinson‘s more recent st
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used measurable degrees of similarity secured by

varying the number of jdentical consonants in original

learning and interpolation, ShowWS that the degree of

interference varies inversely as the degree of simi-

larity, or probably better stated, as the degree of

identity. Robinson avoided the diffieulty of ranking

he similarity—dissimilarity seale, but

ouch upon the problem in-

processes on t

it seems that he did not t

actor formerly designated as "gimilar-

volved in the £
ity." His most dissimilar materials in this.experi_
ment were those which nad before been described as

results bear out the former findings

similar, and the

so far as they &0« The writer has shown in a recent
gits are introduced into the series

study that when ai
Robinson the relationship

of consonants as used by

thecated by Robi
Retention of four CO
were followed immediately

nson and Skaggs is true

formerly hypo
nsonants was

at least in parbe
heseé consonants

an when they were
a mixed series of digits and

better when
by four digits ™ followed by four

other consonants 0T by

consonantse
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A comparison of Brockbank's and Webb's

res i i
ults with animals indicates that the factor of

Simila i i i t t-

bank

used an interpolated activity which was dissimil

N - ar
the original problem and found no inhibition, whil

Web o
b used an interpolated activity which was similar

to i
the original problem and found indications of in

hibition.,

The point seems fairly well established that

the degree of retroaction varies with the degree of
g and interpolation.

similarity between original learnin
c. Degree of learning. Heine
3 3

McGeoch have investigated this faector

Robinson, and
ces of learning, reported a lesser

Heine, using two des&r

nhibition for the s
inson with a series of four com-

McGeoch's

degree of i trongly impressed asso-

ciations, while ROP
ndency either way.

ound no general te
15 conclusionsSe.
iphibition with all degrees

?

Parisons f
He used five degrees

results favor Heine

of learning and found some

he petter learned geries.

but less with *
Apparently contra-

de. Practice.-

ained on this problem by

dictory results have peen oD%



=78

Robi
binson =znd Skaggs. Robinson found less inhibition

W .
ith a practiced chess player than with subjects who

did not play chess. Skaggs, On the other hand, com-

pared the records of subjects on the first and last

five of 20 trials on the reconstruction test. This

comparison showed no effect of practice. However,
it seems to the writer that 20 trials in the recon-
struection test is too aifferent from long practice in
playing chess to be olassed in the same category of

comparison of the res

£ of a series of 12 experiments

practice. Skaggs' ults of the

first and the last hal
rds shows & slight

conditions of learning., Tolman

hat he classed as "more

with sense WwoO jnerease of inhibition.
€

found less inhibition ander W
g "legs stimula-

tions than under hi

stimulating" condi
g failed to substantiate

Skagsg

rar as fatigu® (
was concerned, finding that if

ting" conditionse
measured by morning

these results SO

and evening conditions)

good in the evening as in the morning,

learning was a3
1 than the

the work interval Was no more detrimenta

rest intervale.
Robinson's

¢, Length gﬁ_series.
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reSU.lt i Illh

a de fod
creasing susceptibility to retroaction as the

materi i
rial (number lists and nonsense syllable lists)

ine
reases in length. Although there is good evidence

Ofa x 1 1
lower limit to this law, as yet no work has be
en

a
one to decide where this may lie.
Individual variation. Two men

Se
have mentioned this factor: DeCamp concluded that
owed no marked individual differ-

different subjects sh
nifestation of the effect

ences with respect tO the ma
On the other hand, Webb's

of retroactive jphibitione

regults led him t©O conclude that the degree of retro-

tion of the indiv
commented on this fa
es that this factor is

jdual. Although

action was a func
ctor, a

others writers have not

study of their results indicat
y study of retroactive inhibi-

an important one in an

tion,
retroaction is a

he Age. That

o has been clearl
n has also shown it to be

adult learnin y indicated
Hinric

factor in
mentse
ith children

omparison be?b

by many experi
from eight to 13

equally effective w
ween records

years in agé. whitely's ©




of grammar and high school children and college stu-

dents shows that retroactive effeets are important with

all these groups. Lt sSeems gafe to conclude from these

data that this factor is mot a funetion of the age of

the subject.

i, Sleep. Jenkins and Dallenbach

have shown that with the two subjects whom they used.

ch better after interval

p than after equal intervals of

recall was mu s of one, two, four
?
and eight hours of slee

Dahl found that this W
e six and eight hour intervals.

waking. as true of recognition

memory only for th
After one and two hour intervals of waking, his 12

tter records than after equal inter-

subjects made D€

vals of sleep.
Jenkins and Dal-

I gxpnosis.

lenbgeh found that on€ subject's memory Was prac-

affected after
n he was nypnoti
This finding was in

two, four, eight, and 24

ticall
y un
ged during the

hour intervals Whe

nd pecall periods.

learning a
rx of wienholt (report-

h the earlier woO

agreement wit
h results ob-

ed by Moll), bub in aisagreemen’t wit
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tained by Beaumis and Dessoir (also reported by Moll)

k. pifficulty of the interpola-

tion. Webb suggested that the degree of inhibition

was the function of the relative difficulty of the

interpolation, the 1ess difficult the interpolation
?
roactive effects. The writer, in

£ similarity, has suggested

the greater the ret

her report of the problem ©

that the results may indicate the influence of a

difficulty factor. The indications in this case,

are opposite from thos
ess aifficult the inter

e of Skaggs, 1.¢€., it

however
?
polation the

appears that the 1

less the interferencee.
1. The relative susceptibility

of rats and humans to retroactiVve jnhibition.
cets are more susceptible

Webb's

conclusion that human subj

inhibition than rats stands unguestioned

to retroactive

thus far,
rward reference VS. retro-

rborough obtained-

re is inter-

m. EO

active inhibitione Hunter and Y&
h jndicated that the

results with rats whic
he first habit 1

n the formation of the

ference of t
influence SO far as

second rather then & pretroactive
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thei i
ir work with guditory-motor habits was concerned

THEORIES OF RETROACTIVE INHIBITION

Two general theories have been proposed to

explain the phenomenon of retroactive inhibition: the

perseveration theory of Milller and Pilzecker and the

which was proposed by DeCamp and

transfer theory,
nd Robinson.
cker pased their theory upon

qualified by WebD 2

Milller and Pilze

derlying retroactive

the belief that the processes un

inhibition and perseveration were the sameé. Memorizing

g period of gradually diminishing acti-

is followed Dby

1 elements involved in the memorizing.

vity of the neura
jately following memorizing

Any mental aetivity immed
h this so-called

ity diminishes gré

x would Vary inversely

ngetting=in" process.

interferes wit
dually, the

Since the neural activ

ect of the wor

deleterious eff
a of memorizing

as the time elapsiné petween the €n
inning of worke

validity of thi
tor of temporal

under aispute.

and the beg
The

g theory ijs based upon the

position, which,

influence of the fac

as has been shown, 18 still



DeCamp's transfer

the setting-in process.
theory, the emphasis 18
the neurological groups

polation, the amount of

as the relative identity of the

in'VOlved_" (2, po 62) °

The difficulty wit

not take account of the

must be reached WheIe reinf

ocecurs.
Webb suggeste

refeprence to a sebtving”

the original 1earning P
n of the orig

from the patter

tern of the interpolatl

original may P
8 transfer of eleme®

which would S

nphere is n

limited, He S8¥y%»

e interfere

how gelete
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theory is also based upon
However, gecording to his
placed upon the identity of

operating in learning and inter-

snhibition varying "directly

neurological groups

h this is that it does

fact that a degree of identity

orcement OT repetition

d a transfer theory without

in processe certain elements in

rocess may pecome transferred
inal learning to the pat-

ot the recall of the

on, S© th

Again there may be

g thesé theories too0

0 need for 80O 1imiting
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one's conceptions of similarity gnd transfereececcecces

The transfer causing retroaction, for instance, may in

ve a transfer from memorizing to interpolation

fer from interpolation to recall.

one case

and in another a trans

All that one need assumé, in order to explain any

retroadtion in terms of transfer, is that the situa-

tions, memorizing, interpolation, and recall, have
rough content, form, process, O

enough in common, th
even temporal contigulty, to insure the reinstatement

he situationsin intimate connection

of a part of one of t

with another" (1%, PP- 56=57) ¢
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THE EXPERIMENTS

statement of the Problem. Ve now turn to a

own experiment work™

¢ i ‘
onsideration of oul which deals

with the effeet of interpolated emotional reactions

n of previously learned materialse

upon the retentio

gen done which bears directly

Although no work has b
m of retroactive inhibi-

upon this phase Of the proble

cen madeé by geveral writers to a

tion, reference has D
ade amnesiae This term has

1led retrogT
refers to the fact

phenomenon ca

been used Dby psychiatrists and

that a physieal shock OF
1ot out the

pOSSibilltJ of recall of

times seems to P
Thus skaggs speaks

g the ghocke

events just precedin
rmal conditions

of such a condition &° op
ation of vi

1 work with

Where the jnterpol
re with

or without emotional aspects geems b0 interfe

viously get uPe

associations PTre
mentions

inson also

itione.
al jnstance of

patnologi®

Tetrograde gmnesia &8 a
directlo of Walter 5, Hunter
19

%
Carried out und

8’19290
Quring the year® T op5-1926 874 9%

as retroactive inhib



forgetting, and says that he

positively accelerated

do N g 5pi
es not feel in & position to say how his theory of

ed profitably therewith.

periments in which Robin-

transfer can be us

Perhaps the few ex

polated getivity the study of pic-’

ds more closely to the present

son gave as inter

tures of nudes correspon
study than any other that has been reported. Robin-

rnish &an getivity with some af-

son's purpose was to %
in his gtudies of

fective tone. Landis (11) (12),

used gimilar stimuli to arouse

emotional expression,

emotional reactionse
timuli &8 emo

jon of such a

tional, it is probably

reasetions to sueh S
true that the interpolat n aetivity intro-
) found in ©

T syllables.

rdinaly preading or in the

duces g factor 1O

learning of numbers 0
will be used in

The term emotional peaction
s gturbance.

this paper to refe
otional reactions in

The gtimuli used O arouse such em

situation

of course not SO
the experimental g Wers ’
the retrograde amnesia

Violent as thosSe€ whieh produc®

of the psychiatrists.
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experime
ntal plan used in all the problems in thi
is

study v
y was that followed DY the former investigato
rs

in the ¢ 1 v s
5eneral fleld of retroacti € inhibition- co
L m

Pariso
n was made between the results of two tests

?
jod followed the

one s
in whieh the rest oOT control per

hiech the emotional stimuli

le i
arning, the other in w

recall. The latter

were s
given between learning and

-called mwork" period, which

(¢
orresponded to the SO
paper &3 the test situa-

wil
1 pe peferred to 11 this

tion
£ presults obtained from the

The comparison 0
tw

o tests may be made (l) in terms of percentage loss
red pefore gnd after interpo-

wh
ere the recall i8 meast
+ may pe mad

e in terms of recall under

Ia't .
n the I'BGOI'G. Of recall

c
ontrol and test conditions whe

fter inter

is taken only @& polation. In the pirst case
an is 8% fo

t
he eXperimental pl
Test gituation

Control Sltuation
study study
Recall Recall
1ated Res?t Interpolated work
Recall

Interp0
Recall
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In the second case the procedure would follow this

Control gituation Test Situation

Study Study
Interpolated Rest Interpolated Work
Recall Recall

Both methods were used in the following experimental

work,

Experiments

preliminaly
carried out by the writer

eriments were

be priefly repo

Two €XP
rted here as pre-

in 1926, These€ will

liminary studies.

Experiment I
his experiment

The problem of T

The Problemde
upon the retention of

was to debermine€ the influence

g of the rea

ection to strong odors (ammonia

naive subject

mhe Method and Ma phe recall method
etween records of

was employed and
The experi-
recall taken before®

mental plan was as fOllOWS:



Test Situation

Control situation

study syllables

Study syllables
Recall

Recall

Read for three Tdentify odors for

minutes three minutes
Recall

Recall

al for original learning consisted

The materil
These Were presented

of 1ists of 15 nonsense syllables.

54x9 inches, ninged together

on s series of 15 ¢ards,

at the bottom. The subject was seated &

cross the table

from the experime
at a time by tmrning the cardse. The time of exposure

of each syllable W
r the geries.

e required fo

seconds wer

from 35 to 40
S were

For original 1earning the syllable
11 after each eXpo-

with written reca

exXpoged five times, o
The record O

r 1nterpolation.

sure and again af®e

quring the interpolated

ore interpolation

pping Drocesse

y to study

intervals.
in the lea

Were considered &% zrials *
ructed orall

bjec
The Su& 5| it

éach gyllable




of the syllables a8 possible after each

writing as many

exposure.
ities. The interpolated

The Interpolatgg_ggtiv

peri .
0od was three minutes in lengthe. puring the control

ug from Webb's "History

i
nterval the subject read alo

g the interpolated interval of

of Philosophy." Durin
t was given a group of nine

t .
he test situation the subjec
all of which were

ous liquids,

b
ottles containing 0d40F
nd gmmonium bi

sulphide.

a
greesble but two, ammonia @
n the series and

n and pnine 1

The
se were numbers S€Ve
experiment.

puli in the

turbing sti
£f ab each DO

ted 1O sni

S
erved as the dis
ttle

& ‘

he subject was instruc
at the odo
take ti

mention the

those

and, if he knew Wh r wess o
me bO jaentify

n
ame. He was told 2OF to
h the

uncertain-
e OdOfS i

jon was muc

The reac®
gt six pottles

Q 5
T which he was
n the fir

S .
ame in all casese Th
orange, caraway,

nutmeg’
ne timeé t

We i g
re jasmine, geranlum;
he geventh bot-

c
assia, all rather weake
8 gniffingé closely and

n start and & quick

>

;7
le wgs reached the subJec

Carefully. The Te€é
The reaction to the

Sidewige movemen?t of ¥




the ninth bottle was not SO

amm
onium bisulphide in

marked
, perhaps partly because the odor itself is not

use the subject was rather

S0 Vi
violent, and partly becs
of his experience with the

suspici
spicious as a resull

ammonia °

Twelve subjects served in

The Subjects.

Experi
periment I. They were ™

en from the elementary PSy-

reshmen put Two, who

a11 of whon were T
a any formerl e

nature oT the

d
hology class,
xperience in

wer 4
e juniors. None had ha

d none€ knew the

pur-

t
he laboratory, an
o stated hour

Dose
of the experiment. Fech came 2l
control gituat

ne week later,

ion and was asked to

to go through the
return at the same hour © when he WS
given the test situatione
The resul®

which sh

g of this experi-

The Results.
ows the per-

men
t are presented in Tabl® 1,
group in

Ce
ntage loss for the individuals a

the
control and test gituations:

Cate
an approximately e

trol
and test situationS-

gre '
atly in the percentage of




f Loss in the Control and Test

;.
able 1, Percentage O
Situations.

percentage LOSS

Subjeet Control Test

1 369 45.4

g 0.0 0.0

S 0.0 0.0

4 25.0 33ed

5 000 O‘O

6 O.o 900

7 000 O°O

8 18.1 843

9 0,0 14.9

11 0.0 4504

12 £25.0 7.0
Ave. percentag®

Loss 12.8 15.7

M. Ve 4.2 Bel

rds, five show

fr )
om 0 to 50%. OFf the ind
r the contl

ol oT the test interval,
while

n
0 loss for eithe
t interVal,

fou
our show more loss afBe¥ the tes

ggg_conclusion.
Cribed in this experiment. we must conclude that the
ted gtimul s of strong odors
than

res
dctions to the unexpec
of retention

ut & greater 1088

do
s not bring abo




does reading aloud.

Experiment II.

The Problem. This experiment was designed

e effect of a complex distu

to determine th rbi
ing stimulu
upon i i )
retention. This gtimulus involved the sudden 1
0SS

the erash of fPalling weights, and a

of bodily support,

brillient flash of lighte

The Method, Materials,

and Instructions. The

re

call method was ased as in the preceding experiment
) experimental D
e syllables were €X

only after the sixth and
f

lan was the same. The

and the genera
posed gix times,

series of 15 nonsens
call was taken
ion instead of
ctions 10 the subject were

but written re
after each eXpo-

again after interpolat

The instru

sure as before.
Experiment T excepb that he was

the same as those in
1 recallSe

not asked for the gaditiona
1ated petivities. puring the

The Interpo
ntrol gituation the

nterval of the €0
Franklin's

interpolated 1
t1ly from We Se

subject was asked O pead silen

ol and Min

jnputes.

"Bil1l's Scho et for three M
The emotional gtimulus employed in the inter-



"y

el'l

lOSS 0 |;he 1 0 [," f
f S'llppOI’t ? Gaused by fa ling f th.e bac
0

the wi eaetio 1
chair, tOgether ith the res&ac ion caused by a igh
y 1 1

d by the explosion of an Eastman flash

flash produce
se produced bY fallln” weightse.

cartridge, and the noil

e as follows: The sub-

The apparatus and procedure wer

.5 usual chair, & Morris chair,

ject was seated 1in hi
lose his eyes and relax,

and instructed to lean back, C
alphabet as rapidly as possible.

while he repeated the
¢ back of the chalr was

(Subject H read instead.) Th

a rod which lay in
A wire was fastened

neld in position DY grooves on the

sions of the a1rms.

backward enten
zontbal round in

d up over & hori

around this rod, passe
tened gt the other end

chair, and Tas

the back of the
which 18y u

pon 2 small platform serewed

to a wei
ght,
A string was tied

the aXlle
ple to the oppo-=

g off the -

on the backward extension of
qd across a ta

ht and pass®
1ing the weight

on the weig
By pul

the experim

700mMe

site side of the
enter could cause

chair arm DY the string,
e wire connecting the rod

1ength to allo

so £alls TB

and the weights W&° of sufficient

the chair-back
w the
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weigh i
ghts to strike the floor, thus producing a consider

able c Tl 2
rash. While the string was pulled with the right

hand £
, the fuse O1 the flash cartridge was 1it with the

lef
t by means of & candlé shich stood back of a screen
o the side of the

Th :
e cartridge was placed on & shelf ©

su
bject because of the danger of injury to the eyes

produced by such an intense and sudden flash if 1T

should be in direct vigion.

The Subgects. Eleven men fr

s served &as sub

om the elementary

jects in this st

psychology clas
pyed in Experiment I gpproximately

Five of these had S€
no previous

three weeks before-
e new subjects knew

ra‘bory- Th

experience in theé 1abo
poseé of th

€ experiment.

nothing of the nature ©°T pur

ved 11 the

The five who had ser
the interpo

nature of

1ated distﬁrhance.

nothing of the
ned are pre-

The ResultSe The pesults obtal
gverages of the percentage

sented in Table 2+ T
loss in the control and test situations are very
15.9% for the control gituation and

negrl
y the game
iew of the fact that

oot situal =Y

17.8% for the T @k



the difference is

the M V i e
° e 18 5.4% in each case,
individual records shows

1 o
egligible. A study of the

tha . & .
t two subjects show 1o 1oss in either the control

or th : .
e test situation, one shows the samé loss in

control situation,

b
oth, three show more 1o0ss in the

and fi s
£ive show more 111 the test gituation.

i
able 2., Percentage of Loss in the Control and Test

gituations.

percentage T.oss
Subject Control Test
1 0.0 10.0
2 0.0 0.0
5 0.0 0.0
4 8o 16.6
5 18,1 25.0
6 15-4 7.7
7 60.0 60.0
8 6.6 27.2
9 3%.9 15.4
10 22.2 25,0
11 11.1 9.0
Average Per- 138

centage Toss 1509 .

5e4 5e4d

M. Ve

Although th
e inhibitio

getlon to

of retroactiv n then 4° L

€xperiment, the ¥
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was m
ore pro
nounced in all
cases. In two
cases quite

decided
reactions occurred: When the flashlight

he test with Subject 7 the card-

e .
artridge exploded in T
board

sereen caught on rire. The experimenter, in
e £laming card, acc

gnd dropped

identally

at .
tempting to remove th

bPagse :
d it in front of the electric fan,

he flames increa The subject‘

it o
n the floor as b sed.

ire oubs Not more than

Was
called upon ©O put the £
gken in this

S total cor

procedure. The

the
three minutes was t
rect recalls

effe !
et of this on the subject’
n the three mi

nutes interpolated

wa
S not greater tha

reading.
experimenter

which was neated bY

th
e flash, and was

f1g

sh, The two gtimul
an

exclamation, which cause

pened. e jumped gp from his
e back of the chalr

E()m
ething serious had haP
experimenter

hing himsé
tablee

g th
the
and asked him

Chasi
air (after catc
fe
11) and came around whet
g Was al

s he gaid,

ex
plained that every®hi”
agaln,

to
g0 back and write the syl
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n Oh T
, I can't remember one€ of them now." His record in

L
able 2, however, shows that the loss was but very

slightly greater than IoT tne reading period.

The complex gstimulus used

The Conclusione
in the test situation of this experiment failed to
broduce a more significant loss of retention than
that which occurred quring the control situation.
mwﬁmz@m&—

Conelusions from

The results 0

f Experiment T gfd 11

lary Experimentse.
ployed therein

indicate that the disturbing gtimuli em

e retention of

nonsense syllables as

do not effect th
ethod more than does the

Measured by the recall T

reading of ordinary prose.
Method Used

Reliabilit ol ==
er 1O gvaluate

A Note o1 the
In ord

£H'EEE Preliminaly EXEerimEnts.
the results of the two preliminar

Tespect to the method by whi

the re1iapility of TH°

bility coefficient of 84%e

retest method with 2

Students., The interval



ge syllables was used in

The ss
same series of 195 nonsen

tions and instructions

were the

e
ach test and condl
Same,

Presentation was yisual and was made in the man-

or individual sub

*y high, W€ may &asSs
of reliability.

jects. Since the

ner deseribed above T
ume that

c
oefficient is relatively Ve

the
results possess & fair degre®

The Main Experiments

iped in this S
egar 1928-1929.

ection of the pa-

The work descr
The pur-

Per
was done in the gecademic ¥
£ the experiments were the same

0 -
Pose and general plan ©

reliminaly experiments,

as
those of the D
nd procedure.

c
hanges were made in the apparatus B

T
hese changes will be geserib

the ;
he individual experiments.

E )
Xxperiment III.
ose of EXP

The Purpose:
he cffects of five interpolat
g were acquai

n when th

nted

Wg )
s to determine U
vi
ties upon retentio
The getivi-

-
ith the general natur

t
les will be gescribed ®



i

indie 1
ated bj descriptiVe title here: (1) reading
[=]

silen § ¥ ’
tly with 1ip novement (control aetivity); (2)
aloud from a humorous selection, (3) reading

electrical

wit 3
h noise and flash, (4) reading with

shoe .
k, and (5) reading silently with shock or

g of bodily suppor
As in the preliminary

threa 4
tened shock, 108 t, and noise.

The General set-UDe

t was geated across the table

EXe * P
periments, the subJeC
ront of the expoSUTe

enter and in o
17, and V was the

fr
om the experim

epriments 111,

a
DPparatus which for ExXp
r which was

S ‘
Pindler-Hoyer apparatus. The Morris chal

de .
seribed in the earlier experime
bu

t was somewhat changed 2% e
petweell her &

ed the exper

nd the gubjeet, ¥as

ex '
Perimenter's 1eft,
smenter 1O manip=

a
board screen which allow
rbing the

paratus withou? gistu

u
late pecords and &P

Via
S a table lamp S©

ar
ea at the exposSwUre windowe
could manip

h the expe

8
Tloor lamp whic
reading this

W
en the subject We&®



n at the proper angle for reading

o
urnished illuminatio

tably in the chair.

whe 3
n the subject sat pback comfor

off -when the subject was study-

T -
his light was turned

|
in
F g the learning materials.

MaterialS. Three types of

The Learning

materi

la 3 -

1 were used for original 1earning: NoNSense
numbers,and thre

t, while 10 numbers

Syllabl I
€s, three-place e-letter words.

Twe
lve syllables comprised & 1is
£ those materials. The

or 10 words made uP 1ists ©
rom theé lists
r less associat
while the nun-

Syll

ables were chosen f of syllables which
Glg :

ze (5) found tO nave 50% © jon value.

WO rd
s were taken from Cason

cted at rand

n regulér a

on excep?t that in no case

gcending OF des
4, 6, OF

be
Irs
were constru
cend-

dig
the aigits appear i

a arrangements guch @3 s

ing
ng order, nor di
At any one experimental

]
» 6, 9, or vice yersa,

Se
ssion a subjec?t

Materigl,
hod was employed.

The Method. The
Exposure was made visually py means of the spindlers
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not b e L3 .
y electricity. Nonsense syllable 1ists were sho
wn

Six tim /1
es, with an exXposure time of two seconds for
d an interval of 14

each i
syllable in any one exposure an

Sec
onds between each WO of the siX presentations.

a word 1ists the exposure time for

For the number &an

each . .
member of the 1ists was the same as that for the

€ interval pbetween presentations was

syllables, but th
were shown

The pumber series

18 seconds in lengthe
Recall was re-

fiv bk
e times; the word series, twicee
stion, the exPerimental plan

n,
cuested only after interP01

being as follows:

trol Situation Test Situation

Con
Study Study .
Read for two Read with gistur-
minutes pance for two
Recall minutes
Recall
Preliminarg practbice- Fach gubject had
Preliminary practice per'ods weekly at his regularly
8ppointed hour for two weeks before the experiment
1e€01 nonsense

f naterials

The interpolated

0 :
ne 1ist of each t¥yP° o
Syllables, numberss and words:
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interv i

al

1 in each case was occupied with reading si

en i -
tly with 1ip movement.

Instructions nd Procedure.
e was seated in the

When the subject

Came i

into the experimental room h

rom the experimern
gnd he was then asked to

Chair g
cross the table il ter. The

resdine 14
ing light was turned on,

uetions whiech always lay on

re
ad the following instr
th
e table beside the apparatus.
"INSTRUCTIONS

t interests of this work I

Tor the pes
o no one=-

"In ggn_—
- eral:

r
equest that you m€

ntion this experiment t

an
d we shall not discuss it in here€e

b

® shown twice;
lg

bles, six times-

After the

We
are working Withs



T wish you to read W1th ip movement
-———"——"—

n .
aterigl from which

un
til I ask you to stoDp.

nImmediately after the stop gignal on the read-

uch &s You can

not begin 1O write
il ot S

ing
0 i .
you are to write &S m (regardless of

ord
er) of the list studied. DO

un
ntil I have given V72 the

Bgvy !
Say '"Now' when you hav® have fini

0
on this recall."
jtched off and

The readlng 1ligh

the
subject was told what mater
r of exposSur

fip
st and what the pnumbe
cribed num

per of timese.

gt
erial was exposed the DPTes
ed, the

Lft
er the last expoSur®

urned on,

Tead i
ing lamp was ¥
act1v1t165-

th
rough one of the £iv
of each of

Th. -t

the otner two materials 5
The Records- cords W

ther interPOIation,

Stween recall af?e® the aiffe

Vi
ties pgther than petwee

in
terpolation.
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Time wes recorded fpom the time the experi

mente i
r said "Ready, write" until the subject said

"Wow, " .
This was taken bY means of a stop wateh.

In scoring, 0one point was given for each

umber correct in kind. One hsalf

syllable, word, or n
credi 5
it was given for tWO letters or digits correct.

The Subjects. Ten subjec

e .

xperiment., One was g Se€
iminary problem
51 nature of th

ts gserved in this

nior in clark College who had

¢ in 1926. He

served in the prel
e experiment.

th
erefore knew the gener
te students in the

The
other subjects Were gredua

Six of these€ had heard the

D
epartment of Psychologye
The other

a in classS.

oblems reporte
e of the experi

preliminary PT
ment

th
ree were informed that the purpos
f emotional peactions upon

e effects ©

w
as to study th
n as to

were given no informatio

jeh they wo
and after

ed.

r :
etention, but they
uld be subject

t
he exset situations 0 wh
the first

expected,

a
lthough he neve

A
erpolated at any gl
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At the beginning of the experiment the

subjec
Jeets were requested not to talk about the work

outsid :

e the eXperimental poom. However, the experi

menter : ]
soon realized that the shock gituation was

hat g few chance remarks

a
particularly disturbing and b
re tending to incre€

i outside discussio

ase this dis-

of the subjects W€
n was

% .
urbing effect. rhereafte

jects became VEIY gtrongly nega-

encouraged. All suP

ned to the whole gituation.

tively conditio
ted Activities. As gtated

The Interpola
ged as interpolation.

ab
ove, five situations were
polated inter

val was two minutes

T
he length of the inter

in 511 cases.
This gituation corresponded

(1) Readinge
d was the control situation

to
the usual rest period &8

in this experiment. Tne materi

8
ame during the experiment proper &
Page of the chapter on "Sweden" 4p Wood's nphe In-
f
luence of Monarchs:"
g from & g humorous selection.

(2) Reading 2x2=— alou from
sub;ect was handed a typewritten

F
or this activity ®h°
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COopy of "
The Heedless Horseman" Dy tieare Holbroke 0
r

"The G-a
r
ter" by Dorothy parker and was asked to read
aloud unti
til the experimenter said "stopi" No subject
rom these articles more

eve
r read the sane selection £

than once.

(3) Reading with noise.
the gubjeet was handed the book

Immediately after

t
he learning period,
a under the

and
began to read. A revolver was fire

n as the experimenter ecould do SO

B
able just as s00

o the subjecte In someé of

af
ter handing the book T
setb off pack O

lash lamp was

f the

t
he experiments 2 £
This was not

e subjecte
aguse of the €%~

d in the-

ex
perimenter and facing th

Use .
d in a1l of these€ gituations bec
ce . ' -
ssive amount Oof smoke which it produce
Sm :

all eXperimental-room. When & naive subJect from

h gerved -

n Experiment TV was coming

the group whic
immeqiately after
to us€ the
iod the T

3ee
med unwise
evolvel was again fired,

th
e two minute PeT
t occurred

ther sho

ang 3
in some cas€s ano
interpolat

nute of

ione.

0
f the first mi
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(4) Reading with ghocks - In thisease before

n the book, leather wr

e wristlets copper strips

‘t, . "
he subject was give istlets were

placed on his wrists. In thes
connected with the electric

w . .
ere woven which were
ostat and a switche

lighting system tnrough a rhe The

re long enough 10 allow the subject

connecting wires Wwe
By means of the rheostat

perfect freedom Of movement.
imenter ecoul

intensity

and switch the €XPET

The shock

Second intervals, peginning
ntensity of

i te
Volts was used througho® imen
with noise€, lo088 of podily S4B~

(5) Reading
hocke The subject was
ments.

started to read. & constant 1

t this exper

2223' and shock 0T threatened s

g chail gs in all the experi

8 )
eated in the Morri pm—" vell
r

The geat of this chairl

8
S at the back. S
alda cad
Support which the€ GXPerimenter co - g el
a
v his® gllowe
Pulling mall TOP=*
. py the same pull of the string
Y

10 incnes at the packe
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which col
lapsed the support under the chair, the rod
Supporting
ing the pack of the chalr was pulled up allowin
b ’ =y
neously with the fall of

th .
e chair-back to fall gimulta
of the backward

the s
eat. The rod connecting the ends

da the chair-back from

extensi
gions of the arms prevente

f 5
alling to the £100T.
stlets used 1

1s0, and the

The wri n Activity (4) were ab-
current was

ta 4
ched in this situation a
subjects.

mos® of the

ked pefore during

tur-
ne ;
d on two or three€ times for

od beell shoc

How
iever, if the subject B
e wristlets

d the

th
e day's prograll,
ividuals an

See ;
med aisturbing enouen to some ind

tched Olle

cur
rent was not swWi
Situations.

Programn of the

€g
ch subject 1learned three 1

ex
perimental session®
he five

e thus

en
gaged in one OF t

Si
n
ce five sessions wer

hg
%
e a record of recall
recaution
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acecomplish this a programn was drawn up as follows:

Group Materials Days
I II TII IV v
Syllables (1) (4) (2) (5) (3)
A Numbers (2) (5) (3) (1) (4)
Words (3) (1) (4) (2) (5)
Syllables (2) (5) (3) (1) (4)
B Numbers (3) (1) (4) (2) (5)
Words (4) (2) (5) (3) (1)
Syllables (3) (1) (4) (2) (5)
c N 4 (2) (5) (3) (1)
e I S I O R (2)
syllables (%) (2) (5) (3) (1)
D 2) (1) (4) (2)
Soxis s @ (2)
(e
Syllables (5) (3) (1) {g; ()
E  Numbers (1) E%% E%% (1) (2)

Words
npays" refer

persons-

re planned to be one

Weeks apart, an

numbers in parent

Vity used after th T

indicated in the€ seco

€qualized practic® fac
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situations.

It was not found possible to follow this

arrai 5
ngement precisely. The mos® outstanding excep-

tion of Aetivity (2) for Activis

tion was the substitu
by

(5) in three cases in the carly part of the work

7

‘prought a number of (5)'s to the

which necessarily

1 .
ast session.
as varied

ation of lists W

der of present
control activity

Usually if a
on the day

The or

in :
an irregular mannere

as called for

's gchedule, the

(Aetivity 1) W
ven first.

h it was to follow was gl

led

1|
ist of material WhiC
ity (5) was cal

On the other

£ .
or, it came 1last
hat gituation.

r i - - -
anging the chall after atilizing t
r it geemed undesirable to

fo

was not always bh® case,

allow any subject to geb cues &8s to what gould happen

and it seemed that he€ might 1earn b guspec?t that the
a be pctivity (1) 4

first situation 0B &% give

pActivity (1)«

and the last, (9)

Descri tions of Regctions:
The resction °F all gubjects to petivity (1) was normal.
| aterial which was 1O be 1earned,

After gtudying B9° w



they we
re told that the interpolated period was to be

a "pegt"
period, s P - P that nothing would happen while

t 3 did not believe
to her, hence the anticipa-

th 3
e first time it was made

len of one of the other getivities may possibly have
urnished a distraction guring her control period.
Aetivity (2) . This gituation was not sue-
cessful in bringing oW tne laugh response in all
suecessful with someé

ca
ses, although it Was very

ject showed any inclination to

Subjeets., If the sub
lg
ugh , the experimenter laughed Ver¥ grecly. AL
jled.e

s
Ubjects at least sm
Aetivity (3) .

mo
re or less atb the
ged, and @

Ex
tra loud blanks were &
The smoke

as quit

gctor

1 the sub-

Sm
all, the report V
and nearly al

Was glso a disturbiné f

Jects remarked aboul its
Activity (4) -

for the most ALEPOEEEES st imulRe” Ll

the current was su:fficient i e

Co 5
nsiderable £Oree:



the precaution to wipe

PI‘& Rer=

cticslly all of them took

wristlets were put in place
H

Thei
eir hands dry before the

butg all .
perspirec rather freely; the hends of Subjects
hen the wristlets were removed.

=
J an g
4 6 were always wet W

ns will Dbe described in connection

Individual reactio

With the results.
Activity_(s). Here the reaction 1O the shock
ribved above. The reaction 0

was
the same as that aesc
cularly marked .

was not parti

Sub-

.
he noise and fall
relief in one

Jec
.t 2 reported & jecided feelling of

iy collapsSe€

d pecause€ she then knew

P
ase when the cha

fro
m former experi€nce

shoeks i
¢ks in that particuld” sntervale

The Results.

bet
ween the results obtall
nhreé pases:

te )
st situations on t
and (5) re

(2
) total time records;

ble
three type

erji
a -
1 are presentet

Sho
wn the individual

of the five S

Ieep:
call undaer each



c
entage of correect Recall of Nonsense

Table 2. Per

syllables.
| Subjeot Activit
& ivity
o (1) (2
J\i 5 e ) (5) (4) (5) (2_5)
| 2 25 50 25 25
3 gg gz 100 oz 100 éﬁ
4 1 58 75 42 42 52
5 i 54 67 100 100 80
6 58- 13 42 13 1% 20
v 7 42 33 58 70 51
8 0 50 58 33 75 54
9 o8 42 38 42 - 41
10 4z 38 25 45 38 37
2 50 45 50 %3 63 48
ver
age 57 46 54 48 58 51

rect recall

of
the percentag® of cor
thos€ tests in which Activities (2

8 .
ituathns’ i.E. ,
re interpola

(3), (2), and (B) W€

ted, are glso pre=

Se
nted for each TYPC of material in

table.
An examination of thes® jate ©

oy
t of 39 comparisons b
e only

an
4 test activitie®»

Wh
ich show superi®
1lables w

Whe
re tne nonsense sy

) :
aterial the difference



centage of Correct Recall ©0

Table 4, Per

“Riech Aetivity
(1) (2) (3) (4) (5)

e 35 20 35 35 30

2 70 75 45 65 75

2 80 50 75 55 65

o 90 70 90 90 100

2 50 75 45 60 85

9 40 25 25 25 30

7 40 %0 %5 45 60

8 45 e 50 30 60

z 55 40 20 0 30

19 30 60 60 65 60
Average 52 49 48 47 60

petween the €O

Column 2 and Column 7, 1-€°7

i 6% with @ p. E-

t
he_test situations,
HoweveT,

1s & rather insignificant difference.
Will be noted that the average
Aetivities (2) and (4)

that following the control

In Tables

da
test pegoras for the pumbers an

a 5
4 14 pecords Tes
W

€re pade after the
0

T reca1l under the te

5 % 1A
° as compared with 557

f Numbers.

(2-5)

30
65
61
88
66
26
43
47
30
61

52

ntrol and

of Be4, which
it



e of correct Recall of Words

Tab
le 5. Percentag

Subje
ct
Activity
(1) (2)
3
. ) (3) (4) (5 ) (2-5)
2 50 50 70 70
3 h 80 80 60 70 o
2 o 90 75 90 80 84
5 5 80 100 100 80 90
6 &0 90 90 90 90 90
i 80 50 70 90 65 69
8 £0 80 90 60 60 3
9 50 30 60 70 00 575,
10 70 50 50 60 20 45
Ave 60 90 80 60 73
ra
ge 74 66 76 77 66 71
Eo Of 4:.7- The

yield_'
in
ng a differenc® of 1% with 2 Fe
for the €O

rds &re€ 74%
the giffer-

ntrol situa-

Sam
e .

figures for WO
t situations;

tio
n )
ana 71% for the tes
numbers

enee . .
is 37+¢4.0. The average
under si (3) and

is
practically the S&m°

(4)
, and these averageé® ar

of
he control gituation:
ge»

the
re

is g very high gveré
e for th

abl
;V' .
higher than the averaé

€le
at difference

Unq
Br @
r Situations (2) and
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10 and ‘
11% poorer than those made in Situations (3)

and. 4 W i
( ), hich are superior to the control record by

2 and gl F

3%, respectively. None of these differences
me ,
et the requirement ToT peliability, i.e., none a¢

t 1
hem are four times the P, E.

may now turn to & consideration of the

and 8 prese

We
nt the total

Tables 6, i
An a

time records.
sense

n seconds. nalysis of the non

time records i
at outb of 39 1

ndividual test

syllable data shows th
eater than,

records 13 show recall timé equal to, OF gr
that for the corresponding control tests. ForT the
and 11, respec-

ords these 1
e total time T
an that requl

in the

numbers and W
or the group

tively. The averas
red for the

g is less th
The average

test situation
r the

ompared with

time for the
conds as C

four test activitic® i
phe corres-

49 gseconds afte
Ponding £igure® in the sase of the num
41 seconds; and 11 the case © the words, 4% and B4

st and control situations, respec-

seconds for the te
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tive
ly. The records of recall time for numbers th
en

er

leng - :
ength of time Was required for recall under the test
S

In someé jndividual situations the average

gsituationse.

e for lonsense Syllables.

Table 6. Tobal Recall Tim
(Seconds)

Subject Aetivity
(1) (2) (3) (4) (5) (2-5)
L 27 38 22 30 30 30
2 103 125 60 125 150 115
5 69 49 115 210 120 124
& 48 54 59 54 60 58
5 %8 25 22 25 17 22
6 24 38 26 25 32 30
7 60 114 62 112 120 102
8 40 55 66 51 -- 57
9 60 53 42 5% 38 47
10 25 20 16 15 20 18
Aversge 49 57 49 70 65 60
23 47 44 25

M. V. 18.6 25

time difference€s are ratherl strikinge. For instance,
lowing petivities

h nonsense syllables fol

the tests wit
respectively,

(4) and (5) rea“ 70 and

n the con=

as compared with TP
i however
trol situatiolle In vievw . .
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oNnGs.

Subj
ject Activity
(1) (2 3
l ) (3) (4) (5) (2-5)
26 17 15 29
i
g 84 100 81 60 82 ]g'i
2 64 7% 45 47 68 58
: 70 42 32 37 53 41
; 20 28 36 25 32 30
. 12 19 16 15 35 21
¢ 35 48 40 40 50 45
g 45 - 44 45 60 50
. 43 40 43 25 43 %8
0 12 16 12 22 J2 Bl
Average 41 42 36 35 47 40
M. V. 19 19 14 11 16 13

d in considering any of these dif-

we are not justifie

ferences significant. They &re€ suggestive, neverthe-
less.
An examination of the M- v.'s in rable ©
ime is

he variability of the recall t

ter in the tes

This fact 1

shows that ©
7 situations that in

considerably &re®
1 gituations:

g true only of

the contro
the tests with nonsense syllables.
re-

cords 1is =
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Total Recall Time for Words . (Seconds)
S

Table 8.
Sub)
jeet Aetivity
(1) (2
l ) (3) (4) (5) (2-5)
16 15 B 23
1L
% 50 84 88 85 67 g%
. 50 45 50 o7 70 51
= 25 35 25 20 35 29
. 27 33 28 40 27 32
22 32 20 40 57 37
7 4 57 85 48 74 74 70
8 42 o4 35 40 - 36
19 40 60 35 42 20 42
0 105 40 20 17 21 25
Average 34 46 39 42 44 43
M. V. 14 18 15 12 20 17
llable,

quired Dper each SY¥

presented the times Ie€
number, and word correctly reproduced. Again we have

under the test gituations and here

39 pecords takenl
numbers,

yllables, and words,

g for nonsense S
and 30 recoxrd

we fin
s the recall

that in 30, 22,

respectively,
tuations is equal to

n the test 81

time per syllable'i
g control

han that in
These figures of

ce in the tes

the correspondin

tent evi-

or greater t
feyr more consis

n does

situations.
t situations tha

: i interferen

or the total time pecord.

dence o

either the precall
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1 Time for Tach lonsense Syllable

Table 9. Recal
Correctly Reproduced.

Subject Activity
(1) (2) (3) (4) (5) (2-5)
1 4 10 4 8 8 8
& 11 11 5] 11 13 10
d 11 7 14 42 14 20
4 6 8 6 6 5 6
5 13 4 13 9 10
6 % 8 7 d o 5
7 5 19 9 28 15 18
8 6 11 12 11 s 11
10 4 4 3 4 3 4
Average 7 10 8 14 ° 10

Table 10. Recall pime for Each NumbeX correctly
Reproduced.

Subject Activity

(1) (2) (3) (4) (5) (2-5)
1 8 4 8 5 6
2 12 1% 18 9 11 Jng
3 8 15 6 9 11 0
= 8 6 4 4 Z :
5} 4 4 8 4 .
) 12 16 1% 9 2 o
; i o : 45 Ji4 15
9 10 21 £ i

10 4 % 2 )

Average 8

e
L
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Recall Time for Each Word Correctly Repro-

Table 11,
duced.
Subject Activity
(1) (2) (3) (4) (5) (2-5)
i 2 s 7 ) 3 4
2 7 10 11 16 10 12
3 6 b v 4 9 6
4 o) 4 3 2 4 3
5 S 4 ] 4 3 4
6 4 6 3 3 9 5
o ¥ 13 5 12 12 10
8 7 11 6 6 - 6
9 8 12 7 Y 15 10
10 o 7 a2 2 4 4
Average 5 7 5 6 % 6

Averages are greater for the test situa-

tions in all cases except that following Activity

(4) in the number test and that foll
In both these gituatio

owing Activity
ns the

(3) in the word test.
r the control and test situa-

averages are equal fo

- tions.
ne a few

y be interesting to exami

It ma
ses where there were particu-

individual records in ca

g reactions to .the disturbing stimuli.

larly strikin
Subject 9 had a great antipathy for the shock situation
When the

during the early part of the experiment.




di i
sturbed and ggid that he didn't believe he could

pr and that it wasn
er of fact at the end of the

X eﬂlembel‘ a I]Lllllb t
= e T
necessaI y tO t]u rn

on any current. As a matt
ecall any numnber correctly. Subject

time he did not T
gs if to avoid the gitua-

6 gave the same sugegestion,

led 2 Ps) numnbers in 15 seconds as com=

tion., He recal
control situa-

conds under the

pared with four in 12 se€
tion. Subject O geemed nNever to Dbe particularly
put in one caseé the experimenter

disturbed by anything,
ved the gwite

aceidentally mO
string to collapse the chalr gnd the current was left
t appeared to be really frightened.
g com=

on. The subjec
n 29 geconds @

control gituation.

o) syllables i

He recalled only tW
in the

pared with five 1% 38 seconds
mall nunber

nclusions.

_(_}—Q__"/
ged in thi

gestive ra
y be indi

Becauseé of the S
s experiment, the results must
The

of subjects U

be regarded as SU8

estions ma

following sué&sg
1. The recal records, W
negative results go far as evidenc® of emotional inter-
rnede. HoweVer nece ind1v1du31

ference is concé
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record i %
s show that 1n 66% of all the test situation
‘ S

re i
call is less than or equal to that in the corre
S=
— i A
ponding control tests, inhibitive effects are indicated
ated.

Indivi
jdual case€s where reactions Were unusually marked
y e

sh i
ow comparatlvely great loss in the recall records
2, Total time records for recall of the

and words rather consistently in-

nonsense syllables
rence in the te

individual reco

st gituationse. gixty-

dicate interfe
rds indicate

seven per cent of the

greater recal

%, The av
jcates some

sistently ind

1led very con
as @oes also

correctly reca
test situationSs

correctly repro=

records

duced. geventy pe
ence.

ueh interfer

show the spnfluence of S




Experiment IV.

The Problem.
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The results of Experiment III

% :
ere more suggestive than coneclus

wise to continue the s

sensitive
particular emotiona
Hence Experiment IV
accurately Dby means
effect of Situation
and larger Sroup of

eXperiment with the

dent that a m

and the one describe
Materials,

MethodsS,

dure., The pight &

Twelve sylla

were presented ser

of the Spind

There was ©

interval of 1l

given wit

method than the recall me€
1 gituation rather than wi

ore gnalytic tim

gsociates met

bles were us

ially in tro

1er-Hoyer &P

h an il’l“berva

ive and it seemed

tudy with the use of a more
thod and with one

th several.

was designed tO determine more

of the right associates method the

(5) of Experiment TII on a new
subjects. In the course of the
first two gubjects it became eVi-

ing method was desirable

4 below was introduced.

Instructions, and FProce-

nod was employed.

ot series. These

ed for each te

chalc rhythm b
Fach item of & P

y means
paratus. air
i+h no interval petween.

ween pairs, i.e., an

ntations were
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tations.

The instructions were as follows:

INSTRUCTIONS
Lg_generalz This work will furnish a part

or my doctor's thesis gnd I wish to make

of the data T
(1) Please

two very earnest'requests concerning 1t:
s what happens
at it's all ab

ng and that I &s

nere with anyone--when your

do not discus
out, etce, just

slassmates agk you WA
say it's a probled in learni ked you
out it (2) Please do your

to say nothing more ab
nich I shall show you-

e syllables W
rds and

best to learn th
personal reco

nterested in
to test, your

or trying

reatl your re

I am not in the 1east 1

am certainly not 1

intelligence. I shall,

nterested in,
cords DY

in fact, t

number and nov py nameée-

les will Dbe exposed

g it appears- You

on the expos¢
put in this

vely,

consecuti
ables will

nounce each gylla

at they a
two gyll

will note th

sort of rhythils

rr 17
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h a short interval between, then there

be shown wit
wil i

1 follow & relatively long interval, after which ©

wo

bles will follow, etc. I wish you to learn

more sylla
The list will be shown five

the syllables in pairs.

times.

Immediately after the fifth exposure I
shall give you & typewritten 1ist of the first sylla-
a ask you o write the second

bles of the palrs an
he appropriate D
nready, write,

syllables in t laces. DO not begin

e until I have S

on as you have

aid n gnd pleaseé

to writ
quite

finished or are

say "Now" a8 S0
¢t delay unduly,

moXeEe Do no

sure you
for I shall time

Then I shall
a aloud unti
T ghall not &

ok from which I

. Jus?t

wish you 1O rea

read, don'? gtudy--
anything yov nave reade
At the stoP signal ¥ shall hand you & gecond
rsb syllables (arranged in gifferent or-
gre to write

list of the fi
m the firs

. 1ist) and again YU

as many L%

a can) the

der fro
f them 88 yo

after each
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appropriate second syllables. T shall give you th
e

write” gignal &8 pbefore and you will say "TNow"
7

"Ready,
(Time record taken here, t00.)

when you have finished.

summary of the steps in the Experiment.

ables in pairs.

1, Study syll
ables after appropriate fi

2. Write gecond syll rst

mReady , write" signal and "Now"

syllables on list.

important here.
il stop signal 18 given.

3, Read unt
4, Write second syllables after gppropriate first
"Ready , write" signal

g on & gecond liste.

syllable

and "Now"——don't forget.

written request not to

gddition to the
€ experimenter gaid

discuss the experiment outeide, th

ct as he lef

thing to me 18 that you 40 not 1
ionn the final

t the room, nThe important

outside."

to each subjeé
alk gbout this

statement was

that you

"Of course,

pout this."
qa a list of

called

say nothing &
In the D

ractice perio

peliminaly P
11 svllables was simply 1earned and re

five pairs ©
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with all the information given that the subjeet might

request. He was shown the typed list of first sylla

bles prior to the exposure and told what would be

expected of him after the fifth exposure. With the

second preliminarly 1ist of eight pairs instructions
were followed exactly. The subject read for two min-

nRill's Sehool and Mine" after the first

t of first syllables for the

utes from

recall., The typed 1lis

in reverse€ order from that of the

second recall was

first 1liste.
gular experimental gsession the

At the Ie
second week the subjects were given the same sheet of
instructions, but were told that the lists would have

would b€ shown five times. After the

list and the fir

oud again the same passage

six palrs and
st recall of

1earning of the first

gubject read al

this lis?t the
d in the prac-

Mine" a8 he rea
da for the second

1lowed between

) gehool and

from npill’
recall.

tice sessioml, and then Was aske

A few minutes interVal was &

jon of the second 1list.

d the presentat

this recall an
n of the gecond list

ely after the presentatio

Immediatl
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and the first recall of this the experimenter started

the stop watch, then arose and went around the table
?

would read as usual,

nIrll

the subject that he

uld be an added diversion:

informing

but that there WO

put you in the electric chair for & while." The
bracelets were then put on and the book handed to the

subject. This reguired from 30 to 45 seconds a8 in

the former experiment. The current was switched on

at 30 gecond intervals as before and the chair fell
g before time was called. Without

about seven gecond
acelets the exper

g to remove the br imenter

stoppin
for the second recalle

The following

asked the gubject

Records Takene.

records Were

periment:
ord of recel

ed on the lis

taken in thig eX
1. The rec

1 was taken in terms

£ of first

ables suppli
gested

of second sy1l
the method Sug

points 18

) by which &
first letter

as follows:

gecond 1letter, threé
and position, four
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points.

2, A time record was kept for the recall of

This the experimenter obtained by

each syllable.

—_— .

king a time sezle on a card upon which she could
check the time (read from the stop-wateh) as the sub
ject completed each syllable. The papel upon which

wrote was always vis
put the subject was not

ible to the experimenter

the subject

under the exposure apparatus,

ect. This method of timing as used in

aware of that fa

eriment is admit

tedly not accurate and the

this exp
t it closer than 2%

ot attempt to ge

experimenter agid n
re all the record

s were given

gsecond intervals. Therefo

as 2%, 5, 7% 10 seconds, etce.
tained as in

%, A total time record was oD

ne from the time the

pecoraing the tir
n uyntil the subject

EXperiment y i i
, write,

eXperimenter said

¥ psychology

said "NowW. "
e elementar

g1l meIl,

Twenty—nin
for this worke

gerved
ad been in

nd butb one h
ime he cameé for

students,
ne problem a

hen xnew b

None of t
4

the experiment
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only one had had any experience with

ne had been in the history group

experimentation.

nonsense syllables;

which took the two tests mentioned in the statement

ity of the pecall test &8s used in the

on the religbil

preliminary experiments.

h subject was given & preliminary prac-

Eac

ments for half hour gegsions

tice period. Appoint
g with the un

e day gnd hour st

derstanding that each

were made in clas
ated for two

one should come at th

weeks.
with but few

n of the reactions.

Descriptio
yed the sam

is groub aispla
nt in the gradu

g and the be-

€ gversion to

exceptions th
the . shock situation that was evide ate

Both VO

ts indicate

group of studentse 1untary report
The general

£ the gubjec

d this fact.

havior o
g in most cases quite noticeable in the

disturbance W&
1n the ma jority of cases the

often

charscter of the reading:
subject read 2° if ne were just reading words,
endered the material absolutely

es which T
jstically heigh-

making mistak
er

meaninglesse The voice W&
Oone

tened in pitehe
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of reading, while most of the others increased it

was relatively weak
ent up the scale still

If r
the shock some of the men con-

tinued to read, butb the voice W
more than the characteristic heightening mentioned
ded.

above and dropped agein when the shock was. €l
ag strongel and the arms and the book

eader stopped and

the experimenters.

Yihen the shock W
often

wn upward, the T
a accusingly at
nexmntﬂmtitm

were thro

exclaimed and loo0ke
one LO such &

ade

Several laughed,

ctically impossible.

reading pra
cases thought to be

shoek. Only one sub

exciting than +he shocke

late the subd

the bracelet® were

the records of thes

in all cases,
ecall records

eliminateds
The Results. The gata from the T
1z 1n thes® figures the recall



before in: i i
interpolation 11 each control and test situa

% _ y : )

ion was taken as 100/ and the recall after interpo

lgtion is given on this basis. The "difference” th
en

is the diiference between the average of percentage

recslled after interpolation and the recall before

interpolation (100%) «

n the control exper
s are only 89 in 100
‘ In the test €X-

iment the difference

I
that the

is B3.72% anc the chance
s more then zeroe
99 in 100 that th

the individual

true difference :

the ch&ances a.re

e difference

periment
A study of

is reliable.
jects made bet

of 15.48%
WS thaet nineé sub ter records

records sho
n the control test,

n then pefore 1

olatio
tione. The

after interp
two did SO in

he control er

the test gitua
105.72%,

g Score which

while only
oup, ig due

high averag® of t

me Sco0re af subject 184

to the extre€
e the average

B gecoun® i

+ this scor

g 8.83%, which is @

0T Withou

I canno
nce then 3

is 91.17%. The aiffere

reliable differeﬂce-
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Recall after Interpolation in

i Table 12. Percentage of
' fore Interpolation.

Terms of Recall be

|
Subject Control Test
| 1 104,00 100,00
a 2 62.71 86.08
| % 45,10 49.21
4 36.56 91.80
5 119.42 100.00
6 94 .25 100,00
b 142,11 90.00
8 80.00 79,31
9 81.18 71.21
10 88,24 127,27
11 100,00 75,00
1s 185.71 100.00
13 100.00 50.70
14 92.66 100.00
15 71.43 138.46
1¢ 129.41 100.00
18 6626 14,58
20 128.57 100 .00
21 81.2b 54,55
23 28,57 44.
24 95,18 65.85
25 70 .00
82,61 i
26 117.19 75.
99,99
28 100,00 .
29
105.72 84.52
Average 5,72 15.48
"pifference” &g 4.6

Po Bogirf,
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gth of the interval, the surroundings
?

ments. The len

and the reading material were identical.
sented in Table 15.

The time pecords are Pre

the average time in seconds for

Thege figures show
itten, whether it was

the recall of cach syllable Wr
ond the average time elapsing

correct or incorrect,
nReady, write" to the subject's

from the experimenter's

T \ .
'fow." The time TecCO
d because the experimenter could not de-

were include
gs of the syllables

s or incorrectne

termine correctness
when this record was takene gince N yaries, it 18
Records of time for ipdivi-

th each meane.
n for the firs

given wi
t three

dual Syllables were not take
yllable I %

nhence even for o

subjects tested,
B with eac

pat syllaP
red for the

n succeeding syllable as

26, gnd it 4re
to recall b

le qecreased.

attempts
recall of the

The bimeé pequl
jndicate a temporaly in-

o seems to
rhe fir

first two syllable
st sylla-

£ the emo®
interpolated

terference ©
ble on all recalls except
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d . ’ .
isturbance required an average of four seconds Af

+ interpolation the average for the 26 indi-

For the recall of the

ter tha

viduals was eight seconds.

second syllable 16 seconds WEIE required after the
emotional disturbance as compared with ten and 11
ne other three recalls. This retarda-

seconds for ©
r jnterpolation in the test

n of the recall afte
ally disappealrs by
e subject apparently

tio
the time the

experiment practic
e is reached; th

third syllabl

the first retardation.

8 experiment the

tes method indi-

works faster after
re-

Conclusion. In thi
he right associa

sults obtained by t
ections affeeted

he emotional rea

the re-

cate that U
jects. pvidence for such emotion-

and in poth the recall gnd the

tention of the sub

rence was fo
fact which

al interfe
¥ interesting

A particularl
g was the tempo

time records.
rary

t out in the time record

on of the recall after

was brough
r faeilitati

blocking and late

the disturbl
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Table 1%. Average Time in Seconds for Each Syllable
and Average Total Time.

Control Test

Before After

Refore After

N AVE. i Ave. N Ave. N

Syl. Ave.

1 4 26 4 26 4 26 8 26

2 7 24 7 23 6 26 8 o4

4 17 11 1.9 5

5 3 10 8 9 6 14 14 10

Tot. 55 29 54 29 48 29 44 29
il 20

M. V. 21 24
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Experiment V.

The Purposeé.

piment IV 1n two ways:

This experiment was designed

(1) a more

to supplement EXDE

g the recall time for

aceurate method of measurin
) data were collected

atilized, and (2

each syllable was
ns €s-

from a larger &roup of subjects under conditio

ar to those of the former exyeriment;

sentially simil
Materials.

The Me thod and
e preceding experiment.

The right asso-

ciates method was used as 1in thH

The plan was &8 follows:
Tes?t ExPeriment

Control ExPeriment
Study syllables study syllables
Recall Recall .
Read for two minutes Rread foT two min-
Recall utes with ghock
and revolver re-
port
Recall
Six pairs of syllables gere used i oach 1ist end
ye bimeSe
aetick ggg Pro-

were exposed i §

ns,gxﬁl},‘r‘,iﬂl?}‘_..-——*
in Experiment IV

M—
no had gerved

cedure., The subjects ¥
i . o structions
were given th€ pollowiné instructlons. In
er experiment in which

will be the S5ame€ as 12 the £OF°
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you served. They need only De summarized here:

1. Study the list of syllables W
gecond syllable of each pair wit

hiech will be shown,

associating the h th
€

yllable of that pair.
e second syllables of the

first s
pairs on the

2, Fill in th
f first syllables which I shall give you.
until 1 s&y "Stop."

1lables on a secon

list o

%. Read aloud
4 list which

4, Fill in the gecond SY

I shall give youe
This procedure W
Wait for m

i11 then pe repeated.

As to the recalls: y write signal before
n to write the S lease say 'Now'
nished orT are
1 as many as ¥
get all the S

yllables and P
quite gure Y°
put do not

you begl
u can re-

when you have fi
Recal

ou car,

egall no more€e
1lables. A

n trying to
wen OI1 theseé recalls."

ord 18 tal
practice was given this

delay unduly i

time rec

asked b0 read theé

hen shown a

group ab this time:

pimen? L
7 recall as a pre-
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l- -
iminary trial. The experiment proper followed im-

mediately. IT will be noted that this preliminary

practice was less than that given ©O the subjects
in Experiment Iv.

The Records peken: The same records were
(1) correct

taken as in the preceding experiment:

(2) total time, and

r correct OT incorrect.
da as described

() time for each sylla-

recalls,
However,

ble recalled, whethe

the timing apparatus was entirely change

below. Scoring was adone by the Kjerstad method as
(A comparison of scores on the same data

before.
ary method

nd the arbitr

d by this method &
very slight aif-

when score€
uged in Experiment III showed but

neral results.)

feprences in ge
ime of

The Timing Aggaratus.

ime of recal

ph drun b

The total t
1 of esch sylla-

11 as the t
v means of two

recall &S we

ble was pecorded on Jeymogra
writing levers:» one attached to & elock naking €on-
1, the other attached to

t one Seco
The subject

ted DY th

ntere
r as pefore.

tacts a
e e;{pel‘ime
As the

a key opera

wrote in gight
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"Write" si i
_ signal was glVvel, the experimenter struck
the ke i i i
y twice 11 rapid succession; the completion of
o}

y the subjeet was indicated by one

each syllable b
to i
uch on the K€y, while the subject's "Now" signal

hree contacts. Time was then con-

was recorded by T
D ;
puted by comparine the two kymograph tracings. In

re mad.e o one half a gecond.

terpolations W€

The Subgects.
jvided jnto thr
ith the problem:

Forty-eight subjects were

ge groups with

usedi. They may D€ a
(1)

respect to their experience V
riment 131, togethelr with

10 subjects from Expe
g from

e faculty, (2) 2U gubject

ire-

a membher of th
g who were ent

Experiment 1v, and (3) 18 gubject

riences
Activit . puring the
ol test the gubjects

nphe Ipfluence

1y without €XP€

The Interpolated
_--'—

interpolated interval of the contr
qa for two minutes f

At the beg
gtion th

£ the interpolated

read alou
inniﬂg 0

e electric braoelets

of Monarchs."
period of the€ test S
were put on B

the instructions



-145-

rent was turned ©
n from three to si i
x times accordi
rding

to the reaction of the subject. The rheostat wa 1
S al-

ways set at about half way for the first shock. If

ubject reacted rather violently, the current

otherwise it was usually in-

the s

was slightly reduced,

creased for each successive shoeck. Five seconds

a of the period the gun was fired.

before the €n
£ Reactionse. The subjects'

Deseription O

e emotional gtimuli were much the

regetions to th
The shoeck

gsame as those deecribed e Experiment IV.
y always effective in changing the quali-

was practicall
gudden con-

ty of the reading and always produced &
he arm muscleSe
ew subjeets were

e and responsibil

trection of T
Trwo Of the 1
o the knowledg

particularly
ity of

concerned &S t
e strength of

ith pespect to th

imenter w
imenter did no

the exper
The exper t answer
ighte.

current employeds
rts WELE all, &

put did ask
the graduate

if their hed

guestions,
group becamé€ rather
a shock 80O that

ate subject

One subject froW

and cried at the gecon

hysterical
pnother gradu

reading was smpossibleé:
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very violent reaction to the revolver report

gave a

jumping SO that he pumped his knee very heavily

against the table. A number of subjects showed

nal state by excessive D

se ephanced the shocke.

thei i
ir emotio erspiration of

the hands, which of cour

This excessive moisture was noted by the experi-

ter when the pracelets were removed.

men
The Results. Table 8 ShOWS the results
of Experiment V in terms of individual and average

call after interpolation in relation

terpolation fo
Again the recal
and the recall

percentage of re

recall before in

r both control

to the
1 be-

and experimental situations.

polation was
ion is given

gined under ]

tgken as 100%
on that baSiSo

he control si

fore inter
The

after interpolat
tua-

centage ret

or in term

nce (using

average Per
s of percenta

tion is 96.02,
this giffere

figure is B+987 ghe Pe Be-%F
recall before interpolatlon as 100%) 1is 1.9%; the

chances are then put 79 in 100 that the real differ-
roe gnder he test gituation,

ig 5.7;

ence ig mor
phe P Eeaiff.

however, the 1os®
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Table 1l4. Percentage O
Terms Of Recall

Subject

48

Average ;
wpifference’

Po Eo diff.

£ Recall after Inter i
polat
before Interpolation. ton in

Control

100.00
83,35
91.80

100.00
97 .44
48,99
76.39
89.27

124.00

100.00

100.00
84,44
85010
78.95
94,55

100.00
86.96

100,00
80.00

125.00
85.71
70.00
17.69

100.00
92,00
93,11
70.00

250.00
86.21
95,00

101 .39

100.00

100.00

101.51

114,29

Test

100.00
26.32
87,76 I
83 .53 ”
97.00

100,00

0.00 |
50 .00 |
93,33

100.00
54.74 ‘f
25.00 il
84,21 I
75,00 |

100.00 |
76.00 il

100,00

100.00

100 o OO N ‘?g

100.00 °
52.63 |
80 .00 |
92.00 i
85,11 =
44,22 |
59,55 ﬁ
100.00 "
91.25 "
92.65 |
61 .40 i
82,61 'ﬂ
100.00 '
9%,75
180,00 |
100,00 I
84,82 I
66.67
78067 ii
102.24 |
91.67
95,06 |
95,00 |
44,44 i
100,00 |
13,47 U
76. 71 I
40,48
82.20
17.80
a1

,

T
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tlle d.i f i

N .
ely 100 1n 100 that the real differenc '
e

being approxima

is more than 2Z€Ir0e.

n the phenomenon of greater recall after

Agal

e appears in 11 cases ou

interpolation than befor

th i i
e 48 in the control situation, put in only two cases

in the test situation.

The fact was mentioned above that this
experimental croub might logically pe divided into
three groups, (1) a prelatively experienced group,
htly practiced group, ond (3) a nailve group.

ting at this P

(2) a slig
oint tO examine the

It may b€ interes

ras for these groups-

pesults obtail
one senio

recall reco
ned from

Table 15 shows the

quate studentS,

r who

the nin€ gra
nts gnd in

Group I
?
ary experime
of the faculty.

more quring the

he prelimin
only

had served in t

111, and oneé member

ExPeriment
up retained

two subjects of thiS gro
test situation than quring the control gituation.
£ oneé of these: Subject 6, the one
explained by

The results ©
are

showing theé € est aifference:
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Table 15. rercentage of

Terms of Recall befor

recall after Interpolation in
¢ Interpolation.

Group L.

subject Control Test
6 48,93 100.00

7 76.59 0.00
11 100.00 54,74
12 84,44 25,00
18 100.00 100.00
20 125.00 100.00
21 85,71 52,63
25 100.00 100.00
44 25,00 44,44
47 82,86 76,71
48 187 .50 90,48
Average 02,17 67 .64
“Difference“ 7.83 32456
P- Eodiff 5-46 9‘51

the fact thal, gcecording

to his own statement, he

hat the 5

because he WaF
presented only pour bHimeS instead OF fives o
The average 1088€8 fo this group ar? .
1 for the control and tes?t gituations

5.46 and 55.,56£9 0
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respectivel Th hances that the first iff
pec ely. e c ces tha e first differenc
y e
is reli
eliable are only gpproximately 8% in 100, while
H

¢g8.9 in 100. If the record

fPor the latter they &are€
of Subjeet 6 18 eliminated, the differences are 5.99
ely; the first is

at the

+3.98 and 35,60+9.61, respectiv

obviously not reliable, while the chances th

eliable are g9 in 100.
ows the data for Gr
jects who had ser

latter is I
Table 16 sh
£ 20 of the 29 sub

oup 1T, whlch

ved

was composed ©
29+4.16 and

Average losses are Be
rences

in Experiment® IV.
hat these diffe

chances in 100 t

mately 91 @R
oup recalled

The
a 97 resPectively.

13-78:h50180
gble are approxi
ers of this &Y

are relil
more af-

Three of the memD
olation than
a with one 1
ata for Grou
he gifferen
in this gr

contTOI and

ter interp
p III, 18 new gubjects,

ces petwe€ell

tion as compare
recall

The Sameé d

able 170 !

are shown in T
" oup are

before and af test
245.90

4,7643,.51 and 13.2

situations I€® ectively:
11ed mO¥®

tnis 8P s

Seven of
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Table 16. Percentage
Terms of Recal

of Recall after Interpolation in
1 before Interpolation.

Group II.
Subject N .
2 100.00 100,00
z 83,33 £26.02
: 91.80 8776
5 168,24 8%.33
y 89.27 50,00
T 78429 75,00
e 94,55 100.00
e 100.00 7600
2 80.00 100.00
24 17460 92.00
a2 100.00 85.11
o 93,11 59.55
51 70.00 100.00
9,10 78 .67
Gy 109.
00.00 91,67
41 1
= 36.00 198700
96,00 .
45
Average
8.29 1378
"Difference"
i} 4,16 5,18
E y
. Begiff.
this is true
than befor€ under the control test, while
:on. D€ chances
3 bgect in the test situatlon
e . i are B2 and 99
in 100 that the dlfferences re rellable
a
i ther meeting the requlrement for
nel

respectivelds
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absolute reliability, although the latter is consider-

ably nearer the criterion than the formers

of Recall after Interpolation in

Table 17. Percentage
Terms of Recall before Ipnterpolation.

Group TTLs
supdect Control Test
: 97 .44 97,00
i 100.00 100,00
e 85.10 84.21
e 86,96 100,00
e 70.00 80.00
28 / 250.00 91023
4 86.281 92,63
54 101.51 9% .75
o6 50,70 100.00
87 131.51 84.82
28 100.00 6667
©9 96.00 102,24
45 108470 95.00
46 - 0 107.69 75 .47
86.78
Average 104.76
13.22
npifference’ 4,76
Iy 5,56
P. E. BeD
agiffe.
the results
The following tablé€ summarizes
7 roupsSe. The fourth
in terms of recall for bheé threé € D
ber of chances in 100
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approximately the sane.

Time records are presented'in Tabhle 1¢

ne same form as that showing time

The table 1S in t

The sameé phenomenon is

records for Experiment Iv.

e in Seconds for Each gsyllable

Table 19. Average Tim
e Total Time.

gnd Averasg

Control Test
Before After Before After
+ 7.8 44 3.9 46 o5 46 18 46
2 a4 43 7.6 44 6.7 46 5.0 = 4B
S .5 39 4.0 38 4.4 45 4.3 4l
4 .3 54 g.5 30 n.2 44 5.6 37
o z.9 27 3.1 29 5.0 32 0.4 26
6 4.5 12 8.1 14 6.8 16 6.9 15
Tot. 42.6 46 10.5 46 57.8 46 56,6 46
Mo Vo 17.4 o1.1 13.4 14,8
shown here as Wa® ghown 11 gxperimen® ry. Time TOT
recgll of the flrst syllable was greater after the
cme, Ihi
emotional interpolation then 8% 2 y other time 18
ther
holds true foF the first syllable only- inoBhe © ©
1 the
syllables, &°% well &% in theé zotal time of ecall,
arly the 8 for all recalls: with &

records are neé
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n time for the re-

slight tendency toward a decrease i

tion in the test situation. As

call after interpola
there Seems to be a temporary blocking with

before,
jon after the disturbin

a subsequent facilitat g situa

tions.
ai Experiment v

conelusions. The results O
xperiment IV, where there

med thoseé of E
etention following

atber 1088 in?r

have confir

was shown to D€ & greé
1 reading.

pollowing norma

tuation than
v plocking and

a disturbing si
be a temporar

also shown e

r tendency to

tion after

There is
ard facilite

possibly a late W

‘the disturbing gituatione.

GENERAL SUMMARY AND CON
£ podily di

The snfiuence ©

retention héas been

ported in this

out, three wWith the



-154~

onal interference so far as the total recall

emoti
However, the averages of the

records were concerned.

ecords of the test aituations were in all

recall r
than the averages obtained

experiments slightly lower
under the control conditionsSe. These differences WEIe

but the mere fzet of the

not statistically reliable,
ndency may be significant. In one of

consistent te
re the records of T

otal recall

these experiments whe
n, bhe figures frgiled to show the ef-

time were take
gtudy of the timeé

feet of interference. A per

recalled in this experiment did

syllable correctly
inhibitione.

nts with the right gagsociates

indicate someé
Two experime

method show evidence of emob
both the recall records gnd the
attel records gpow thalb there is &

urbing

syliable. The 1
king of recall afte
This plocking soon

nterpolated
ight facilitation.

r the aist

temporary DPl1O¢

Stimuli h

passes off and may
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Appendix

T TR o e e e

A QUANTITATIVE sTUDY OF THE SIMILARITY FACTOR
|
|

TN RETROACTIVE INHIBITION*

AL I ™ T Wl ey D, g

—_———

xperimental work

the field of retroactive inhibi- |

eem justified: Tn the first

pbetween learning and

n the pasis of all the €

that has been done in

tion only two conclusions 8

ity interpolated

place, an acti?v
ith that recalle

In the second

recall does interfere w
with cer-

ree of such interference varies

ginal and the inter=-

place, the deg
petween the ori

t what the imp
g not been ae

tain relationships
ortant factors

Jus

polated getivities.
terminea,

nships are ha

¢ been

in these relatio
although a number of exyerimental gtudies hav

made in the effort O dis

interpolated ac
ciples have been sug

(3) ana at leas® part

Robinson (g) he

Recently, howeveTs

mentgl gttack %

Verify the theo

and petroactiol whic

POStylated.

%

Thi : n
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f Correct Recall for each Subject

Table 1. Percentage O
jon and also the
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Averages for the Group.
BEéree of
Similarity % 3 & 1 4
Subject
1 76 68 77 g4 94
2 51 49 3l 33 58
3 59 62 57 63 80
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~—— ’
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are reported ' i ah deal s :
re reported, all of which deal with this gquestion: what is the

f ot - Py .o P - F
cffect upon retention Ol 1nuerpolatea'umotionai disturbances?

The general method followed was that employed in all studies

of retroactive inhibition. A comparison was made of records made
on two tests, one (the control situation) in which original learning
was followed By the reading of ordinary prose, and another (the test
situation) in which original learning was {ollowed by some general

bodily disturbance.
Table 1 summarizes conaitions and results of two preliminary
experiments. Under "hxp." 18 given the number of the experimente. L
represents the number ol subjects. ug" and "I" indicate the control
and test situations, respectively. Under nIpterpolated Interval"
iz shown tho length of time end the TPe of activity utilized.
"Percentage Loas" is given in terms of the difference between recall
records taken pefoTe and after interpolations

Table 1.
Loss M. V.
=, N Interpolated Interval percentag®
12.8 4.2
1 L e 9
c 1g 5 min- reading :
T % min identifylng odors ai £
(strong ammonid
15.9 5.4
ading .
g g il g mine ;: 1ing with_chalr— 14,8 L
fall rlash, 8% noisé
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o niment 3 T€ .
In Experiment o recall and time records Werc taken after

five different interpolat 4§ activities: (1) reading ordinary
prose (the control activity); (2) reading aloud from & humorous

selection; (%) reading with revolver report; (4) reading with
-lectric shock; and (5) reading with shock oT threatened shock,
loss of bodily support, and revolver report. Ten subjects
d five experimental sessions. Nonsense sylla—

served and each ha
bles, three-place qumbers, and three—letter words were used as
g conclusions &re suggested

The followin

original learning materials.
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A QUANTITATIVE STUDY OF THE SIMILARITY FACTOR IN RETROACTIVE INHI-

BITION

A minor study of the similarity factor is reported as an

appendix. In this study the writer has supplemented the experiment
reported by Robinson in which he determined the effect upon reten-
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